Stratigraphy and Sedimentology of Holocene Overbank Deposits of the Mississippi River, False River Region, Louisiana. by Farrell, Kathleen Marie
Louisiana State University
LSU Digital Commons
LSU Historical Dissertations and Theses Graduate School
1989
Stratigraphy and Sedimentology of Holocene
Overbank Deposits of the Mississippi River, False
River Region, Louisiana.
Kathleen Marie Farrell
Louisiana State University and Agricultural & Mechanical College
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_disstheses
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Historical Dissertations and Theses by an authorized administrator of LSU Digital Commons. For more information, please contact
gradetd@lsu.edu.
Recommended Citation
Farrell, Kathleen Marie, "Stratigraphy and Sedimentology of Holocene Overbank Deposits of the Mississippi River, False River
Region, Louisiana." (1989). LSU Historical Dissertations and Theses. 4776.
https://digitalcommons.lsu.edu/gradschool_disstheses/4776
IN F O R M A T IO N  TO U S E R S
The m o s t  a d v a n c e d  te ch n o lo g y  h a s  been  u se d  to  p h o to ­
g rap h  a n d  rep roduce  th is  m a n u sc r ip t  from  th e  microfilm  
m aste r .  U M I f i lm s  th e  t e x t  d i re c t ly  from  th e  o r ig in a l  or 
copy su b m itted .  T h u s , som e th e s is  a n d  d is se r ta t io n  copies 
a re  in  ty p e w r ite r  face, w h ile  o th e rs  m ay be from  a n y  type  
of com pu ter  p rin te r .
T he  q u a l i ty  of t h i s  re p ro d u c t io n  is d e p e n d e n t  u p o n  th e  
qu a li ty  of th e  copy su b m itted .  B roken  or in d is tin c t  p r in t ,  
colored o r  poor q u a l i t y  i l lu s t r a t io n s  a n d  p h o to g ra p h s ,  
p r in t  b leed th ro u g h , s u b s ta n d a rd  m arg in s ,  a n d  im p ro per 
a l ig n m e n t can  ad v e rse ly  affect reproduction .
In th e  u n lik e ly  ev en t th a t  th e  a u th o r  did no t send  U M I a 
com plete m a n u s c r ip t  a n d  th e re  a r e  m iss in g  pages, th ese  
will be no ted . A lso , i f  u n a u th o r iz e d  c o p y r ig h t  m a te r i a l  
had  to be rem oved, a note w ill ind ica te  th e  deletion .
Oversize m a te r ia ls  (e.g., m aps, d raw ings , c h a r ts )  a r e  r e ­
p roduced  by  c c c t i^ n in g  th e  o r ig in a l ,  b e g in n in g  a t  th e  
upper le f t-h an d  co rn e r  an d  c o n tin u in g  from  left to r ig h t  in 
equal sec tions w ith  sm all  overlaps. Each  o r ig in a l  is also 
pho tog raphed  in one exposure  an d  is inc luded  in  reduced  
form a t  th e  back of th e  book. T hese  a re  a lso  ava ilab le  as 
one exposure  on a s ta n d a rd  35m m  slide or as a  17" x 23" 
b lack  a n d  w h i t e  p h o to g r a p h ic  p r i n t  for a n  a d d i t i o n a l  
charge.
P h o to g ra p h s  in c lu d e d  in  th e  o r ig in a l  m a n u s c r ip t  have  
been  re p ro d u c e d  x e r o g ra p h ic a l ly  in th is  copy. H ig h e r  
q u a l i ty  6" x 9" b la c k  a n d  w h i te  p h o to g ra p h ic  p r i n t s  a r e  
available  for a n y  p h o to g rap h s  o r i l lu s tra t io n s  a p p e a r in g  
in th is  copy for a n  a d d it io n a l  cha rge . C o n tac t U M I d irec tly  
to order.
U n i v e r s i t y  M i c r o f i l m s  I n t e r n a t i o n a l  
A H e n  ft  HnvVf'M I n f o r m a t i o n  C o m p a n y  
tOO N o r t h / n e t )  R o n d  A n n  Ar t  tor  M 1 4 8 1 0 0  1 8 4 0  U S A  
0 U  / t i t  4 / 0 0  8 0 0  O'M 0 0 0 0
Order Number 9017260
S tr a tig ra p h y  and  sed im en to lo g y  o f  H o lo cen e  overb an k  d e p o s its  
o f  th e  M iss iss ip p i R iv er , F alse R iver  reg ion , L ou isian a
Farrell, Kathleen Marie, Ph.D.
T h e  L o u is ia n a  S ta te  U n iv e rsity  an d  A g r ic u ltu ra l an d  M ech an ica l C o l., 1989
Copyright ©1990 by Farrell, Kathleen Marie. All righta reserved.
UMI
300 N. Zceb Rd.
Ann Aibor, MI 48106
STRATIGRAPHY AND SEDIHENTOLOGY 
OF HOLOCFNE OVERBANK DEPOSITS 
OF THE MISSISSIPPI RIVER, 
FALSE RIVER REGION, LOUISIANA
A Dissertation
Submitted to the Graduate Faculty of the 
Louisiana State University and 
Agricultural and Mechanical College 
in partial fulfillment of the 
requirements for the degree of 
Doctor of Philosophy
in
The Department of Geology and Geophysics
by
Kathleen Marie Farrell
B.S., University of Rochester, 1976 
M.A., Virginia Institute of Marine Science, 1980
August 1989
ACKNOWLEDGEMENTS
A large number of individuals, funding agencies and oil companies 
contributed to this research effort.
The late Dr. Bob Miller allowed me to use the Louisiana State 
University Agronomy Department's drilling rig to collect the cores 
through the overbank deposits. Dag Numme^al acted as committee 
chairman and provided career guidance. Indra Singh and Steve Johansen 
critically examined my research periodically. Don Lowe, Jim Coleman, 
Gary Byerly and Jeff Hanor served as committee members. Norm Smith, 
Phil Lowry and Bob Tye provided additional discussion. Clyde Moore, 
Art Schultz and Craig Shipp provided moral support.
Funding for field, laboratory and travel expenses was acquired 
from the Geological Society of America (R.K. Fahnestock Award in 
Fluvial Sedimentology), SOHIO Petroleum Company (through L.S.U. 
alumnus. Norm Rosen), Arco Oil and Gas Company, Union Oil of 
California (UNOCAL), the Gulf Coast Association of Geological 
Societies, the Gulf Coast Section of the Society of Economic 
Paleontologists and Mineralogists, the Shell Foundation and the 
Louisiana State University Department of Geology.
The landowners of Point Coupee Parish, especially R.L. Bergeron, 
were very generous in allowing access to their property. A special 
thanks to Bruce Lindsay who was personally responsible for operating 
the Giddings Rig and collecting a major portion of the field data. 
Numerous other individuals assisted in the collection of field data 
including Bryant Hinton, Riley Milner, Jason Darby and Scott Jeffrey. 
Danny Peace. Mary Lee Eggart, Cliff Duplechin and Joyce Nelson allowed 
me unlimited use of their facilities and space.
ii
TABLE OF CONTENTS
Page
ACKNOWLEDGEMENTS 11
TABLE OF CONTENTS iii
LIST OF FIGURES vlii
ABSTRACT xiii
CHAPTER 1. INTRODUCTION 1
CHAPTER 2. QUATERNARY GEOLOGY OF THE LONER MISSISSIPPI VALLEY 9 
GEOLOGIC HISTORY 9
GEOHORPHOLOGY 13
Distribution of Environments 13
Levee and Backseamp 16
Crevasse Splays 17
Point Bar 18
Concave Bench Deposits 21
Meandering History 24
CHAPTER 3. SAMPLING 28
INTRODUCTION 28
CORING NITH A GIDDINGS RIG 28
VIBRACORING 28
CORE PREPARATION 29
X-RAY RADIOGRAPHY 30
CORE DESCRIPTION 30
CHAPTER 4. STRATIGRAPHY OF MEANDER BELT DEPOSITS 31
POINT BAR DEPOSITS 31
The Fining-Upward Sequence 31
Large-Scale Trough Cross-Stratified Sand—  31
iii
Large-Scale Planar Cross-Laminated Sand—  34
Smai1-Scale Cross-Laminated Sand—  34
Upper Point Bar Deposits 34
Ripple-Drift Cross-Stratified Sand 36
Parallel Laminated Sand 46
Small-Scale Cross-Laminated Sand 47
Genesis of Lower Point Bar Deposits 47
Genesis of Upper Point Bar Deposits 50
CONCAVE BENCH DEPOSITS 53
Distribution of Units 53
Swale Fill Units 55
CB1 55
CB2 58
CB3 61
Bench Margin Deposit 61
CB4 61
Ridge Deposits 67
CB5 67
Interpretation 70
CB5 70
CB4 73
CB1 74
CB2 75
CBS 76
CHAPTER 5. FLOOD BASIN STRATIGRAPHY 79
INTRODUCTION 79
SEDIHENTOLOGY OF SHEET FLOOD DEPOSITS 79
iv
Rhythmites 81
Sandy Rhythmites—  81
Silty Rhythmites—  89
Graded Rhythmites—  94
Laminates-- 94
Pelletal Fabric 94
Pelletal Silt—  97
Pelletal Sand—  98
Pelletal Hud and Clay—  98
Origin of Burrowed Fabric 98
Interpretation of Stratification 100
Factors Controlling Stratification—  100
Proximality Trends—  101
The Effect of Flow Regime—  102
Topography, Burrowing and Proximity to Source—  106
Graded Rhythmites—  107
Contacts Between Layers—  107
Recognition of Flood Events—  107
Other Bioturbation Structures 108
Root Burrowed Silt—  108
Dwelling Burrows—  108
Root Structures and Organic Material—  108
Summary of Bedding Types- 112
STRATIGRAPHY 114
Units 114
Backswamp 114
FBI— Dark Blue Clay-- 114
v
FB2— Very Fine Sandy Clayey Silt—  119
FB3— Mudball Conglomerate-- 119
FB4— Rooted Clay—  120
Levee and Splay Lobe 123
FB5— Burrowed Silty Clay—  123
FB6— Rhythmically Layered Silt—  123
FB7— Pelletal Silt—  123
FB8— Dark Brown Pelletal Hud-- 124
FB9— Rhythmically Layered Sand, Silt and Clay—  124
Crevasse Channel Fill 127
CV1— Laminated Hud with Plant Debris—  127
CV2— Laminated Silt with Leaf Layers—  127
CV3— Laminated Sand—  135
CV4— Interbedded Clay and Sand—  135
CV5— Hottled Huddy Sand-- 136
DISTRIBUTION OF UNITS 136
Backswamp—  136
Levee—  137
Splay Lobe—  137
Crevasse Channel Fill—  139
INTERPRETATION OF SEQUENCES 142
Backswamp 142
Pre-Avulsion Sequence—  142
Avulsion Sequence—  143
Progradational Sequence—  143
Flood Events—  144
Sequence Summary—  144
vi
Levee and Splay Lobe 145
Pre-Avulsion Sequence-- 145
Progradational Sequences—  146
Vertical Variation in Progradational Sequences—  150 
1-4 H Thick Sequences—  152
Smaller-Scale Sequences—  154
Differentiating Levee and Splay Lobe Deposits 156
Crevasse Channel Fill Sequence 157
CV1-- 157
CV2—  158
CV3—  158
CV4—  159
CV5—  159
Summary of Major Events in Flood Basin Evolution 159
Pre-Avulsion Stage—  159
Avulsion Stage—  159
Early Meander Belt Stage—  162
Fully Developed Meander Belt Stage—  163
CHAPTER 6. DISCUSSION 165
CHAPTER 7. CONCLUSIONS 181
BIBLIOGRAPHY 187
APPENDIX A: TOPOGRAPHIC MAPS SHOWING CORE LOCATIONS 197
APPENDIX B: KEY TO UNITS IN CORE LOGS 201
APPENDIX C: KEY TO SYMBOLS IN CORE LOGS 202
APPENDIX D: CORE LOGS 203
VITA 345
vii
LIST OF FIGURES
FIGURE
1 Location of the False River Region, Solitude Point and
Thomas Point with respect to the Lower Mississippi Valley.
Profile X-X' is shown in Fig. 3.
2 Location of the False River Region with respect to the
presently occupied meander belt of the Mississippi River.
Fault traces are from Saucier, 1969.
3 Cross-section through the Lower Mississippi Valley.
X-X' is shown in Figure 1. Modified after Fisk., 1947.
4 Stratigraphic section through flood basin deposits in the 
Atchafalaya Basin. Data from Krinitzsky and Smith, 1969.
5 Cross-section through the meander belt near False River. 
Modified after Saucier, 1969. The position of Profile 
Y-Y' is shown in Figure 2.
6 Distribution of sub-environments in the False River 
Region. Modified after Saucier (1969) and Fisk, 1947.
7 Schematic cross-section through a Mississippi River 
point bar showing relationship between upper and lower 
point bar sub-environments.
8 Topography of the concave bench.
9 Origin of concave benches.
10 Meandering history of the Mississippi River in the False 
River Region.
11 Composite section (schematic) through a Mississippi River
point bar showing fining-upward sequence and relationship
between upper and lower point bar sub-environments.
PAGE
7
8
10
12
14
15
19
22
23
26
32
viii
12 Diagram showing dimensions of large-scale trough cross- 
stratification in lower point bar deposits at the Old 
River Locksite. Modified after Frazier and Osanik, 1967.
13 Origin of lower point bar stratification.
14 Stratification in upper point bar ridge deposits.
15 Trench data from upper point bar deposits at Solitude 
Point.
16 Three dimensional view of bedding shown in ridge deposit 
(Fig. 18B).
17 Sketch showing the gradation in bedforms that exists 
between sinusoidal ripple laminations and ripple-drift 
cross-stratification. From Jopling and Walker, 1968.
18 Schematic diagram showing the flow of river water with 
respect to the upper point bar ridges at low, intermediate 
and high flow.
19 Offlap in parallel laminated sand beds in ridge deposits.
20 Cross-section showing scale of bedforms on sub-aerial 
lower point bar (at Solitude Point). From Hayes, 1985.
21 The origin of scroll bars according to Nanson, 1980.
22 Profile A-A*. Extends across meander belt margin and 
includes concave bench, levee and backswamp deposits.
23 Profile A*''-A'. Closeup of units in concave bench 
deposits.
24 Stratigraphic section through the swale-fill of a concave 
bench deposit.
25 Photographs and X-Ray Radiographs of Swale Fill Units.
33
35
37
39
40
41
44
46
48
51
54
56
57
59
ix
26 Composite stratigraphic section through bench margin 63
deposit, unit CB4.
27 Photographs of bench margin deposits. 65
28 Composite stratigraphic section through ridge deposit, 68
unit CB5.
29 Evolution of the concave bench deposit. 72
30 Cross-sections through splay lobe deposits. The locations 77 
of the profiles are shown in Fig. 31.
31 Locations of splay lobe profiles shown in Fig. 33. 78
32 Sheet floods originating from main channel (A) and 80
crevasse (B) overtopping.
33 Stratification types in levee and splay lobe deposits. 82
34 Rhythmic bedding in levee and splay lobe deposits. 83
35 Flood Basin Units FB7 and FB8. (Photographs and X-Ray 84
Radiographs).
36 Relationship between burrows and rhythmic bedding. 86
37 Flood Basin Unit FB9. (Photographs). 87
38 Flood Basin Units FB5 and FB6. (Photographs and X-Ray 90
Radiographs).
39 Flood Basin Unit FB9. (Photographs). 92
40 A. X-ray radiograph of graded laminates in FB9 with 95
mineral coatings on leaf fronds and small roots.
B. Sequence of units and bedding types in the natural levee.
41 Lithofacies as proximality indicators in levee and splay 103
lobe deposits.
42 Surficial distribution of lithofacies in levee and splay 104
lobe deposits.
x
43 X-ray radiographs (negatives) of backswamp deposits. 110
44 Condition of rhythmites as a function of progressive 113
disturbance by burrowers.
45 Stratigraphic sequence in backswamp deposits. 115
46 Stratigraphic sequence in levee and splay lobe deposits. 116
47 Cross-section through crevasse channel fill at site 117
CV-28. This profile is part of splay lobe profile E-E'.
48 Lithologic characteristics of backswamp units. 118
49 Progradation in FB9. 125
A. Proximal splay lobe. (Core 44).
B. Proximal levee. (Core 72).
C. Distal levee. (Core 76).
D. Distal splay lobe: Fining-upward Sequence (Core 101).
E. Distal splay lobe: Coarsening-upward sequence (Core 54).
50 Crevasse channel fill units at site CV-28. 128
51 A. Set of photographs showing stratification in surficial 129 
distal splay lobe deposits.
B. Sequence of units in crevasse channel core CV-28-4.
C. Sequence of units in crevasse channel core CV-28-5.
52 Crevasse channel fill. (Photographs and X-Ray Radio- 131
graphs).
53 X-ray radiographs of crevasse channel fill. Core CV-19. 133
54 An expansion of Levee Profile B. 138
55 Core logs at crevasse channel site CV-28. 140
56 Stratigraphic sequence of crevasse channel fill at site 141
CV-28.
xi
57 Fining and coarsening upward sequences in levee and 151
splay lobe deposits.
58 Small-scale progradational events in levee and splay 155
lobe deposits.
59 Evolution of the meander belt. 160
60 Flood basin evolution. 161
61 Facies relations between sand and mud, or alluvial 167
architecture in flood basin sequences.
62 Vertical sequences generated in overbank deposits. 170
zii
ABSTRACT
The Holocene flood basin along a aeander belt aargin of the 
Mississippi River includes tvo principal geoaorphic features: a flat 
featureless natural levee, and a systea of anastoaozed, entrenched 
crevasses with Intervening splay lobes. Levee and splay lobe deposits 
are identical and consist of thinly (ca) to ainutely (aa) rhythaically 
layered sand, silt and clay which are pervasively disrupted by unlined 
aeniscate burrows of the trace fossil, Muensterla. Pelletal fabrics 
develop where overlapping backfilled burrows coapletely obliterate 
priaary stratification so that only traces of saall ripple laninations 
and parallel laainations are preserved. Pelletal silt is the aost 
extensive llthology present.
A proxiaality trend in stratification is present relative to dis­
tance froa sheet flood sources. With increasing distance froa the 
trunk channel and crevasses, sandy rhythaites are successively 
replaced by finer-grained and aore thinly interlayered deposits such 
as silty rhythaites and interlaainated silt and clay. As layering 
thins distally, burrowers aore effectively disrupt the sediaent and 
stratification grades into pelletal silt, pelletal aud and pelletal 
clay of the backswaap. Thus levee and splay lobe deposits are 
identical except that the saae lithofacies extend further basinward on 
splay lobes.
The crevasse fill includes audball congloaerate, plant debris, 
coaplex clay-rich laainates, graded sands, aottled auddy sand and 
ainor ripple laainated sand.
The sediaentology reveals that both aorpbologic features foraed in
xiii
an analogous manner, by sheet flow sedimentation. This result differs 
from previous views that 1) levees form from overbank, flooding and 
sheet flow and 2) crevasse splays form via the crevassing process 
which generates thick, sharp-based, fining-upward cross-stratified 
sands. The crevasse channels and splay lobes are not depositional 
features that formed as minor mouth bars, crevasse channels, lenticu­
lar channel sands, and barforms migrated basinward. Rather, after 
crevasse entrenchment, the splay lobes accreted by overbank flooding 
and sheet flood sedimentation.
After establishment of the meander belt (marked by a lithologic 
change from lake clays to sutiaerial pelletal silt) two episodes of 
levee/splay progradation (3-4 m thick) are recorded. Each represents 
the gradual migration of the trunk channel towards the site, and 
abruptly ends with a neck cut-off.
xiv
CHAPTER 1. INTRODUCTION
The Holocene flood plain deposits of the lower Mississippi Valley 
are divisible into two major fluvial facies, meander belt sands and a 
finer grained flood basin facies (Fisk, 1947). Meander belts, defined 
as the zone in which the river meanders, are principally composed of 
point bar deposits. Flood basins, the low-lying regions in a flood 
plain adjacent to or between meander belts, are principally overbank 
in origin.
By definition, overbank deposits are those sediments deposited 
outside the confines of the river channel from standing or flowing 
water (Holman and Leopold, 1957). The most important overbank 
environments from an economic standpoint are natural levees and 
crevasse splays which form relatively coarse-grained permeable wedges 
of sediment that extend and thin basinward from the margin of meander 
belts, merging distally into finer-grained, impermeable backswamp 
deposits. These permeable facies have the potential of connecting 
meander belts which serve as major petroleum reservoirs. Overbank 
deposits are often a neglected facies in the Mississippi Valley, and 
in other modern and ancient fluvial systems even though they are often 
volumetrical1y more important than meander belt sands (Jackson, 1978; 
Allen, 1978). The basic sedimentology, the vertical sequence record, 
and depositional processes of overbank deposits have been neglected 
because previous workers have been preoccupied with the stratigraphic 
sequence and sedimentology of point bar deposits.
Each unique morphologic feature in a modern depositional environ­
ment such as a levee or crevasse splay is produced by a combination of
1
2processes that act together to fore a deposit with specific llthologlc 
characteristics and fore (Potter, 1967). Froa a process standpoint, 
it is coaaonly assuaed that levees and crevasse splays fora by 
distinctly different sediaentologlc processes because each sub-en- 
vlronaent has a unique aorpbologic expression. Levees are flat 
featureless plains that slope toward the flood basin. Crevasse splays 
consist of an anastoaozing network of crevasse channels with interven­
ing lobe-like features. Sediaentation processes in overbank environ- 
aents and general characteristics of the resultant deposits have been 
discussed by Bridge (1984), Fielding (1984), Saith (1983), Hughes and 
Levin (1982), Reineck and Singh (1980), Elliott (1974), and Allen 
(1965).
Sediaentologlc aodels for fluvial levee and crevasse splay foraa- 
tlon (i.e. Elliott, 1974) are based for the aost part on observations 
of aodern crevasse splays in interdistributary bays of the lower delta 
plain, ancient interdistributary bay sequences, and ancient crevasse 
splay sandstones, which may or nay not represent analogous features. 
The assuaption that separate unique processes act to fora a deposit of 
a given shape has not been substantiated by observations of stratifi­
cation in aodern fluvial deposits. Thus the aajor thrust of this 
research is to deteralne bow geoaorphic fora and internal stratifica­
tion for both levee and crevasse splay deposits in a single large 
meandering systea, the Mississippi River are related. The key to 
understanding the processes of levee and crevasse splay formation lies 
in the sedimentology and stratigraphy of the deposits.
Froa a descriptive standpoint, the sedimentology and stratigraphy 
of aodern levee and crevasse splay deposits are virtually unknown. In
3the fluvial sector of the lover Mississippi Valley both the three- 
dimensional distribution of meander belts and flood basin deposits 
(Fisk, 1944, 1947, Saucier, 1969) and the morphology of sub-environ­
ments (i.e. Saucier, 1969) have been mapped. Even though the sedi­
mentology of other sub-environments such as upper point bar scroll 
bars (Ray, 1976; Oavies, 1966), upper point bar crevasse splays (Kappa 
et al, 1987), lover point bar (Frazier and Osanik, 1967, Hayes, 1985), 
backsvamp (Coleman, 1966; Xrinitzky and Smith, 1969), and lakes 
(Coleman, 1966; Krinitzky and Smith, 1969; Tye, 1986) has been 
re-examined in detail since Fisk's monumental vork (Fisk, 1944; Fisk, 
1947) very little is knovn about the stratification and sedimentology 
of flood basin levees and crevasse splays.
Outside the Mississippi Valley a similar situation exists. Most 
studies of the stratification of modern fluvial environments have been 
restricted to channel or meander belt deposits (i.e. Harms et al,
1963; McCoven and Garner, 1970; Levey, 1976; Jackson, 1976A and 1976B, 
Kappa et al, 1987). The most notable exceptions are the studies of 
levee and crevasse splay deposits along a meandering stream by Singh 
(1972) and a braided stream, the Brahmaputra River by Coleman (1969). 
Both of these studies vere based on sedimentologic descriptions from 
shallov trenches, lov scarps and cutbanks (less than 3 a of section) 
preserved near or vithin channel margins. Smith (1983) and Cross and 
Smith (1985) used a three-dimensional approach utilizing cores to 
understand the distribution of both overbank and channel facies of an 
anastomosing river system. This study is the first to systematically 
sample levees and crevasse splays in a meandering system vith cores up 
to 10 M long in unexposed flood basin areas avay froa the meander
4belt.
Even though flood basin sequences In fluvial depositional systems 
provide a much more complete record of sedimentation tban that found 
within meander belt sandstones, they have not been documented until 
now. In contrast to the point bar sequence which records the history 
of a limited segment of meander belt, vertical sequences through 
fluvial levee and crevasse splay deposits can provide an independent 
record of channel pattern development and events in flood basin 
evolution. These events Include the avulsion history of the basin, 
crevassing events, progradation and abandonment phases in levee and 
splay development and Individual floods (Elliott, 1974; Bridge, 1984). 
The flood basin sequence is a stack of cycles within cycles which 
represents a hierarchy of events in basin evolution. This contrasts 
with the channel sandstone sequence whose multiple channel-floor 
dlastems have removed great thicknesses of strata. Heander belt 
sandstones record discontinuous events with respect to basin evolution 
such as the last phase in the meandering history of the channel or an 
avulsion as indicated by the lithology change from sandstone into the 
overlying mudstone member.
Flood basin sequences may provide additional, previously ignored 
information on the channel pattern in an ancient alluvial sequence. 
Channel patterns have traditionally been determined by focusing on the 
geometry and sedimentary structures in channel belt sandstones and 
ignoring the flood basin member of the sequence. The problems in 
determining the channel behavior from outcrops of fluvial channel belt 
sandstones have been enumerated by Friend (1983) and Bridge (1985). 
Since a continuum in bar forms exists between braided and meandering
5systems (Bridge, 1985), similar stratification sequences could occur 
in channel belts of both types of deposits. As a consequence, it may 
not be possible in many cases to distinguish stream pattern from 
channel belt deposits alone (Bridge, 1985).
Channel patterns were also at one time ascertained by the 
proportion of fine-grained deposits present in an alluvial sequence. 
For example, a large proportion of fine-grained deposits was thought 
to indicate a meandering channel pattern (Colllnson, 1978, p. 578). 
However, the overall proportion of fine-grained (overbank) sediment in 
a sequence is not an index of channel pattern (Friend, 1983, p. 348). 
Overbank deposits may be volumetrically unimportant or missing in a 
fluvial sequence for a variety of reasons. Their presence or absence 
is controlled by the degree of interconnectedness between channel belt 
deposits which is a function of 1) avulsion frequency, 2) aggradation 
rates, 3) channel-belt width/flood plain width, 4) rates of tectonic 
subsidence (Bridge and Leader, 1979, Bridge, 1985), and sea level rise 
rates. Even if the overbank facies is preserved only as sporadic 
remnants in an alluvial sequence, these remnants can be used to 
illucidate the history of the basin and perhaps the channel pattern 
itself.
It is the purpose of this research to focus on the sedimentology, 
stratigraphy, processes and geometry of Holocene levee, crevasse splay 
and backswamp deposits in the Lower Mississippi Valley. Specific 
objectives are:
1) to describe the basic sedimentology of levee and crevasse splay 
deposits and to determine whether the two sub-environments are 
differentiable based on sedimentologic criteria.
62) to show how stratification in flood basin deposits changes with 
respect to distance froa the source of sheet floods,
3) to present models of crevasse splay and levee formation based on 
the sedimentology observed,
4) to compare and contrast the Mississippi Valley levee and crevasse 
splay deposits with previously described modern and ancient levee and 
crevasse splay deposits,
5) to determine wbat cyclic processes such as meander belt 
establishment, progradation and abandonment of levees and splays and 
flood events are preserved In vertical sequences through these 
deposits, and
6) to present a depositional model for flood basin accretion in 
response to meander belt establishment.
The study area is located in the lower Mississippi River Valley 
(Fig. 1) about 35 km northwest of Baton Rouge, Louisiana. It is 
centered about False River, an oxbow lake which lies at the margin of 
the presently occupied channel belt (Fig. 2). Upper point bar 
deposits were examined at Solitude and Thomas Points which are both 
active point bars along the Mississippi River (Fig. 2).
7100
KM
MQISflUW
STUDY AREA
i__'
QULF OF MEXICO
Lie- I- Locat iun ot the False River Region, S ol it ud e Point
and T h o m a s  Point w i t h  r es pect to the Low er  M i s s i s s i p p i  
Valiev. Profile X-X' is shown in Kia,. 3.
MEANDER
SOLITUDE 
POINT
THOMAS
POINT
 T R A C E S  OF G RO WT H FAULTS
D
0
L.
5
-i-
10
Fie;- 2- Location of the False River region with respect to the presently 
occupied meander belt of the Mississippi River. Fault traces are 
from Saucier, lQb9.
CHAPTER 2. QUATERNARY GEOLOGY OF THE LONER MISSISSIPPI
VALLEY
GEOLOGIC HISTORY
The lower Mississippi Valley is part of the Gulf of Mexico Coastal 
Plain Province. Fisk (1944) divided the valley fill into two units 
(Fig. 3): 1} a lower 'substratum* deposit, mainly consisting of late 
Pleistocene (?) sand and gravel and 2) an upper *topstratum’, 
consisting of Holocene meander belt sands and intervening flood basin 
silts and clays.
The contact between the 'substratum' and 'topstratum' appears to 
be very sharp (I.B. Singh, personal communication) and it has been 
mapped throughout the valley with cores and borings through the flood 
plain (Fisk, 1944). This contact supposedly represents the transition 
from braided stream deposits of late Hiscansinan age to the meandering 
stream deposits of the Holocene. Very little is actually known about 
the spatial arrangement of lithosomes in the 'substratum* and the 
details of the stratigraphic transition from the 'substratum' to the 
'topstratum' (Jackson, 1978; Singh, personal communication).
Saucier (1974) infers from radiocarbon dates that near Baton Rouge 
the transition from braided to meandering stream deposits took place 
about 12,000 years ago. McFarlan (1961) however dates the base of the 
'topstratum' near Baton Rouge at 9950+200 years.
According to Fisk (1944) the following sequence of events took 
place during the late Pleistocene evolution of the lower Mississippi 
Valley. During late Uisconsinan time, sea level dropped to about 122 
m (400 ft) below the present mean sea level. This was a time of
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lowered base level and the valley was entrenched. When sea level
began to rise during the Holocene transgression, base level also rose. 
The valley began to £111 with braided stream deposits. At some 
critical change in slope, meandering deposits suddenly replaced the 
braided stream deposits. A delta plain built out into the Gulf of 
Mexico seaward from the vicinity of Baton Rouge. Periodic avulsions 
caused a shift in the position of meander belts and distributaries and 
fine-grained deposits accummulated in intervening flood basins.
A cross-section through the flood plain near Baton Rouge shows the 
distribution of meander belts and flood basin deposits in this sector 
of the valley (Section X-X', Fig. 3). The segment of the modern 
channel belt which extends through the study area (Fig. 3) has been 
occupied for approximately 3000 years (Saucier, 1974). Earlier, the 
active channel belt was positioned along the western wall of the lower 
Mississippi Valley and a poorly developed drainage network existed in 
the vicinity of the present channel belt (Fisk, 1944).
Approximately 30 m of Holocene overbank clays and silts overlie an 
undifferentiated sand and gravel unit of late Pleistocene age (Fig.
3). The Holocene flood basin deposits in the Atchafalaya Basin are 
divisible into a stack of alternating poorly-drained swamp, 
well-drained swamp and lacustrine facies (Coleman, 1966; Krinitzsky 
and Smith, 1969).
Krinitzsky and Smith (1969) mapped 3 cycles of changes from 
lacustrine, to well-drained swamp deposits in the subsurface 
approximately 25 km southwest of the the study area (Fig. 4) in a core 
that was 48 m in length (Core PROJ 6RE). The uppermost cycle is about 
14-17 m thick with the depth to the base of swamp deposits about 8-9 m
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below the surface. Each of these shalloving-upward sequences in the
flood basin is probably related to the establishment of a meander 
belt. The levee, splay and backsvamp sub-environments under 
investigation in this report include the upper 10 meters of the 
youngest cycle.
Sharp facies contacts between meander belt sand and flood basin 
mud are ubiquitous along channel belt margins in the lower Mississippi 
Valley (Plate 5 in Fisk, 1947; Allen, 1965; Jackson, 1978). These 
contacts are principally the result of cutbank erosion along the 
margin of the channel belt due to the downstream translation of the 
meandering thalweg during point bar migration. In Figure 5, Saucier's 
(1969) cross-section through the channel belt margin in the study area 
has been modified to show the vertical extent of the contact between 
the flood basin and channel belt and the discrete positions of upper 
point bar, lover point bar and levee sub-environments.
GEOHORPHOLOGY 
Distribution of Environments
The False River area (Fig. 6) has previously been morphologically 
divided by Fisk, (1944, 1947), Sternberg (1956), and Saucier (1969) 
and is the classic geomorphic locality for a meandering stream (Fisk, 
1947, p. 14, Fig. 1; Allen, 1965, p. 122, Fig. 18; Collinson, 1986, p. 
40, Fig. 3.48). Here excellent relict levee, crevasse splay and 
backsvamp deposits are preserved in the flood basin adjacent to the 
channel belt (Fig. 6). Within the meander belt both concave bench and 
point bar deposits with their accretion topography are preserved.
Oxbow lake deposits are also present. These deposits are part of the 
late Quaternary valley fill, deposited after the Wisconsinan low stand
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of sea level during the Holocene transgression.
Levee and Backswamp—  The natural levee is a flat, nearly 
featureless plain that is about 3 km vide (Fig. 6}. It has a maximum 
elevation of about 11.6 m above mean sea level (H.S.L.) at the edge of 
the oxbow lake. The lowest part of the flood basin to the vest has an 
elevation of 2.5 m above H.S.L. The levee dips very gently from the 
meander belt margin towards the backswamp at a slope of about 1.5-2.0 
m/km. Distally it merges with the backswamp which also dips towards 
the center of the flood basin but at a lover angle. It is restricted 
to the concave side of the meander bend (Fig. 6). The levee is 
locally dissected by a number of crevasses along the southern loop of 
False River.
The levee bordering False River is a segment of the highest 
natural levee system that occurs anywhere along the Hississippi River 
(Fisk, 1947, p. 43). This levee is 9.1 m in height relative to a 
meander belt that is about 30 m thick. The maximum height of the 
levee is calculated as the difference in elevation between the highest 
point on the levee (11.6 m above H.S.L.) and the lowest point (2.5 m 
above H.S.L) in the adjacent backswamp to the west. This difference 
in elevation is caused by aggradation of overbank sediment mainly by 
vertical accretion into the flood basin during the establishment and 
evolution of the meander belt. The height of the levee may have been 
enhanced here by faulting which could affect sedimentation on the 
downthrown block of an east-west trending fault zone (Fig. 2).
An average sedimentation rate of 0.3 cm/yr is calculated as the 
rate of flood basin accretion at the levee crest. This rate was 
calculated from the maximum thickness of the wedge of overbank
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material (9.1 n) and the age of the meander belt (3000 years). Kesel 
et al (1974) calculated a similar sedimentation rate of 0.275 cm/yr 
for flood basin aggradation based on the average thickness of 
,backslfamp, accretion (1.1 cm) measured during a major flood in 1973 
and the 4 year recurrence interval of that flood.
Along the Mississippi River, the natural levee is best developed 
along the concave side of meander loops (Fisk, 1947). Sedimentation 
on natural levees results from levee overtopping event:. Sheet floods 
cascade over the top of the natural levee and then decelerate into 
backwater regions.
Crevasse Splays—  The crevasse topography (Fisk, 1947) consists 
of an anastomozlng network of crevasses and accompanying splay lobes 
which cover an area nf approximately 25 square km. These crevasse 
splays extend about 8 km out into the flood basin. The splays are 
about 1 to 1.5 m higher than the surrounding levee deposits. The 
lobes achieve their highest elevations along crevasses where they form 
low, narrow levees which are about 0.5 m higher than the splay lobes. 
These levees are highest in proximal parts of the splay and gradually 
merge with the splay lobes in flatter, distal parts of the splay.
Crevasse channels are deeply incised (to a maximum depth of 8 m) 
into the levee and backswamp deposits, are U-shaped in cross- 
section and for the most part are still unplugged. They apparently do 
not migrate since they are entrenched into the flood basin deposits. 
Distally the crevasses shallow, remain U-shaped in cross-section and 
flow into drainage networks which parallel the slope of the flood 
basin floor.
The levee around False River was initially crevassed at eight
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sites in a cluster along the downstreae margin of the meander bend 
(Fig. 6). This is a common site for crevasses to form. The location 
of these crevasse sites may be a consequence of subsurface weaknesses 
due to down to the basin faults which trend east-west through the area 
(Fig. 2). Alternatively, crevassing could have occurred here as a 
result of main channel flow impinging against the concave bank in a 
tightly curved meander bend.
From eye-witness accounts Sternberg (1956) determined that the 
neck cut-off isolating False River from the main stream occurred at 
about 1700 A.D. To calculate the approximate year of crevassing, I 
assumed that crevassing and deposition of splay lobes for the most 
part occurred before the cut-off and divided the thickness of the 
splay lobe deposits (120 cm) by the average sedimentation rate 
(approximately 0.3 cm/year from Kesel et al 1974). This computation 
reveals that crevassing probably took place about 400 years before the 
neck cut-off during the year 1300 A.D.
Point Bar—  Point bar deposits probably make up the greatest volume 
of material preserved in meander belts. Although they are orders of 
magnitude larger in scale, Mississippi River point bars are similar in 
morphology to the Beatton River point bars (northeast British 
Columbia) described by Hanson (1980). Both rivers have point bars 
with two distinct morphologic levels.
Mississippi point bars consist of: 1) a vegetated upper point bar 
consisting of scroll bars and intervening swales (ridge and swale 
topography), and 2) an unvegetated lower point bar which forms as a 
convex-upward surface extending from the toe of the first scroll bar 
to the thalweg (Fig 7).
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The lower point bar of Mississippi River meander belts is analogous 
to Nanson's (1980) and BlucR's (1971) point bar platform. The point 
bar platform is the upper, nearly horizontal part of the lover point 
bar which is exposed at low water. The rest of the lower point bar is 
always submerged. A discussion of problems in point bar and scroll 
bar terminology is presented in Nanson (19B0).
An excellent example of an active point bar on the Mississippi 
River is the point bar at Solitude Point (Fig. 2). Here, the 
unvegetated lover point bar has a maximum ezposed width of about ISO m 
at low water (Hayes, 1985). The vegetated upper point bar with its 
scroll-bar topography has ridge crests that stand about 5-7 m higher 
than the lower point bar surface. The sub-parallel ridges are 
approximately 60-120 m in width and up to several kilometers in 
length. They are separated by intervening swales which have 
relatively flat bottoms and are wider than the ridges. The ridges 
stand about 4 m higher than the swale floors.
The upper and lower point bars are separated by a relatively 
steep, scarped slope with benches. The scarping occurs during falling 
water when waves erode the margin of the channelward scroll bar ridge.
It is possible that this scarping is accentuated by man-made
stabilization structures on the cutbank side which restrict point bar 
migration. The topographic surface that extends from the crest of the 
first ridge (or scroll bar), down the ridge margin, and across the 
lower point bar surface to the thalweg is the leading edge of point 
bar migration where laterally accreted beds are emplaced.
Upper point bar topography is caused by lateral accretion of the
point bar, growth of longitudinal bars into ridges and their
21
subsequent accretion onto the upper point bar, overbank flooding in 
swales and over the ridge tops, crevassing of ridges and infilling of 
swales during floods and possibly by lateral accretion of concave 
benches.
Concave Bench Deposits—  Concave benches are crescent-shaped 
benches which are situated along the upstrean limb of the concave bank 
(Nanson and Page, 1983) of a Meandering strean. In the study area, 
the concave bench occurs as an odd slice of meander belt preserved 
along the western margin of the ozbow lake (Fig. 6). It is 
crescent-shaped with a single swale and an island-shaped ridge (Fig. 
8). The swale is parallel to the boundary between the meander belt 
and the flood basin.
There are three theories that explain the origin of concave 
benches. Hanson and Page (1983) have shown that concave benches 
develop downstream from the tails of point bars (Fig. 9A). The 
cutbank side of the strean erodes and retreats while the point bar 
side progrades towards the thalweg. Stream flow expands as it 
completes its passage around the point bar. A zone of reverse flow is 
set-up along bank just downstream from the point bar especially during 
floods.
Carey (1969) believed that concave benches form when abrupt angle 
turns in channels cause the mainstream flow to impinge like a jet 
against the cutbank side (Fig. 9B). As a result, the flow splits and 
a zone of reverse flow is set-up upstream from the impingement zone.
An indentation is eroded into the bank which effectively isolates the 
zone of reverse flow from the main strean flow.
Carey (1969) and Hickin (1978) also noted the association between
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tightly curving meander bends with small radii of curvature and the 
formation of concave benches. In tightly-curving meander bends such 
as the False River meander loop, the main stream flow can impinge 
against the concave side of the meander loop as it rounds the bend out 
of a straight reach. When this happens the stream flow probably 
directly erodes an indentation into the bank. (Fig. 9) and the zone of 
reverse flow would be a direct consequence of the formation of the 
indentation.
Carey (1963, 1969) noted that abrupt angle turns and tightly 
curved meander loops in the Mississippi River are often coincident 
with channel (or meander belt) segments that impinge on erosion 
resistant substrate that inhibit the river from migrating freely. The 
False River region lies along a segment of meander belt that is 
confined by the valley wall along its eastern margin and flood basin 
clays along it western margin.
Depending on local conditions the flow separation zone may form 
either concave-bench accretion deposits (terminology from Nanson and 
Page, 1983) on the upstream shore or a single bar-like island within 
the vortex of the separation zone itself (Carey, 1969). Each island 
is separated from the 'mainland' by a narrow chute channel which may 
rapidly fill in (Carey, 1969). These islands are not 'tow-head* 
islands. Tow-head islands form when chute cutoffs separate a portion 
of a point bar from the mainland. The entire configuration including 
the impinging jet, flow separation zone and zone of erosion may 
migrate downstream (Carey, 1969).
Meandering History
Fisk (1944) inferred a meandering history for the Mississippi
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River in the presently occupied channel belt based on orientation of 
ridges and swales on preserved point bars and the assumption that 
point bars migrate at a constant rate (Fisk, 1944, Plate 22, Sheet
14). The meander loop and its associated point bar migrated gradually 
southwestward in the study area between about 700 and 1500 A.D (Fig. 
10A). Between Fisk's (1944, Plate 22, sheet 14) stages 9 and 12, the 
Hississippi River migrated at an average rate of about 8.5 to 15 
m/year (28 to 50 ft/year) for this meander loop (see Appendix £ for 
calculation) depending on the date used for the establishment of the 
channel belt.
Fisk (1947) believed that the odd slice of meander belt preserved 
on the flood basin side of False River was produced during progressive 
migration of the channel towards the southwest (Fig. 10). According 
to his calculations, the channel acquired a meander loop with a local 
small radius of curvature about 1500 A.D. Then a chute cut-off 
between 1500 and 1600 A.D. resulted in the preservation of the meander 
belt slice along the western side of the oxbow lake. Following this, 
historic records indicate that in approximately 1700 A.D., a neck 
cut-off resulted in the formation of False River, an oxbow lake (Fig. 
10B) (Sternberg, 1956). Since that time the active channel thalweg 
has remained close to the eastern wall of the valley.
If Fisk's explanation is correct. False River is a chute cut-off 
and geomorphic evidence in the fora of a relict channel that is about 
the same width of False River should be present along the western 
margin of the meander belt slice. There is no such evidence for a 
paleo-channel.
An alternative explanation is that this meander belt slice formed
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as a concave bench deposit during an Interval of time that proceeded 
the neck cut-off (1700 A.D.). It is morphologically similar in size, 
shape and ridge concavity (towards the main channel) to several other 
concave benches described by Carey (1969) near the False River study 
area. Point bar deposits have a similar ridge and swale topography 
but the ridges are convex towards the channel. This concave bench is 
different from those described by Carey (1969) because their deposits 
are not finer-grained than upper point bar deposits and because the 
concave bench ridges are similar in elevation to the ridges on the 
point bar side of the adjacent meanders.
CHAPTER 3. SAMPLING
INTRODUCTION
In this study of stratification in overbank environments, the 
approach used by Ray (1976) of examining a specific subenvironment 
(upper point bar) for flood-related sequences is combined with the 
Cross and Smith (1985) approach of sampling sub-environments with a 
large number of closely spaced cores.
Levee, splay, backswamp, upper point bar and concave bench 
deposits were cored with a Gidding's Rig. Crevasse channel fill was 
sampled using conventional vibracoring techniques (see Smith, 1984). 
Additional information was acquired from trenches and exposures of 
upper point bar deposits at Solitude and Thomas Points, both active 
point bars on the Mississippi River (Fig. 2).
CORING WITH A GIDDINGS RIG
Approximately 70 cores were collected with the Giddings Rig in 
sub-aerial environments including meander belt, backswamp, levee, and 
splay deposits (Fig. 6). These cores were taken in a Shelby tube (9 
cm diameter X 1.14 m in length) lined with PVC tubing. This type of 
coring proceeded incrementally to a maximum penetration depth of 9 m 
as the shelby tube is hydraulically pushed into the ground by the 
probe truck. The upper 4 to 5 segments of core were generally in 
excellent condition but at depths greater than 5.5 m, scrapings from 
the walls of the core hole usually caused compaction and disruption of 
sedimentary structures in the upper 50 cm of each core tube.
VIBRACORING
Thirty-six vibracores were acquired from the subaqueous crevasse
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channels including 7 cores across a crevasse at a single site. 
Penetration depth Mas shallow (less than 3.5 m> because of the tightly 
packed backswamp and levee deposits occuring beneath the crevasse 
channel fill. For the most part, these crevasses were still unfilled 
and actively transporting water during periods of high water in False 
River. The vibracoring procedure is described by Lanesky et al 
(1979), Hoyt and Oemarest (1981), and Smith (1984).
CORE PREPARATION
In the lab the cores were split, slabbed for X-ray radiography, 
described and photographed.
The PVC tubes holding the core were split longitudinally with a 
hand-held circular saw. Four slits were cut in each tube so that a 2 
cm thick slab could be removed from the center of the core for X-ray 
radiography work. As each slit was cut it was taped back together 
with a strip of duct tape so that the core would remain intact while 
the 4 saw slits were being completed. This splitting method resulted 
in the partitioning of each core into three longitudinal segments 
which could easily be separated with piano wire. The middle 
rectangular slab of sediment was then trimmed to appropriate thickness 
(0.5 cm to 0.75 cm) and cut to appropriate length for X-ray 
radiography. The other two undisturbed core sections were used for 
visual description, photography and peels. Conventional methods of 
peeling the cores at ambient pressure (with epoxy or Elmer’s glue) did 
not work because they were too fine-grained. Therefore, this method 
of study was abandoned.
The aluminum coring tubes (9 cm in diameter) were split 
longitudinally Into only two sections because the aluminum tube
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deforced and destroyed the core when four slits were made. One of the 
core halves was extracted from the aluminum tube by allowing it to air 
dry for several hours. The extracted core was then slabbed to 
appropriate thickness for X-ray radiography. The other unextracted 
half of the core was saved for photographing and description.
X-RAY RADIOGRAPHY 
Rectangular slabs with maximum lengths of 42 cm, widths of 14 cm 
and thicknesses between 0.5 and 0.75 cm were prepared for X-ray 
radiography. Kodak Ortho-M film, a type of medical X-ray film, was 
used in the X-ray radiograph studies because it could be automatically 
developed at the Campus Health Center in 90 seconds. Film with
dimensions of 4 3 cm X 35 cm permitted 4 slabs with lengths of 42 cm to
be irradiated simultaneously. Each sheet of film was held in a 
cardboard holder and placed under the sediment slabs. The film was
exposed for 4 to 8 minutes at 40 kilovolts and 5 milliamps at a focal
length of 60 cm.
CORE DESCRIPTION 
Each of the cores was divided into a number of 1ithologically 
distinct units. Cross-sections were constructed by correlating these 
units along profiles.
CHAPTER 4. STRATIGRAPHY OF MEANDER BELT DEPOSITS
POINT BAR DEPOSITS 
The Fining-Upard Sequence 
Several data sources including Fisk (1944, 1947), Frazier and 
Osanik (1967), Ray (1976), Hayes (1985) and Farrell (this report) were 
used to construct a composite, fining-upward, stratigraphic section 
for a Mississippi River point bar (Fig. 11). This sequence extends 
from the base of the meander belt to the crest of an upper point bar 
ridge. A typical meander belt in the lower Mississippi Valley is 
about 30-40 m thick (Fig. 7) and 5-10 km wide (Fig. 2). The lower 
point bar is about 20-30 m thick. Above this, the upper point bar 
consists of about 8 m of ridge and swale deposits.
Lower Point Bar Deposits 
Large-Scale Trough Cross-Stratified Sand-- The main stratification 
type in Mississippi River lower point bar deposits is highly mono­
tonous large-scale trough cross-stratification in fine to medium 
grained sand (Hayes, 1985; Frazier and Osanik, 1967) (Fig. 12). This 
observation was initially reported by Frazier and Osanik (1967) who 
studied a 14 m deep excavation through lower point bar deposits at the 
Old River Locksite (a point bar complex approximately 40 km north of 
Solitude Point). They reported that the size of the cross-sets and 
grains is relatively constant over a vertical distance of 14 m.
From photographs and well logs of cores through channel belts, it 
is observed that approximately 2 m of gravelly, fine to medium grained 
sand are present at the base of the lower point bar sequence 
(I.B.Singh, personal communication). Pea-sized gravel lags are
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present at the bases of trough cross-sets or as sporadic avalanche 
laninae.
Figure 12 taken from Frazier and Osanik (1967), shows the typical 
dimensions of these trough cross-sets. The sand was well-sorted and 
fine to uedina in size. Maximuu observed cross-set thickness was 
about 60 ca and foreset laninae dipped downstreaa. Particulate 
organic debris such as coffee grounds and wood fragaent concentrates 
occurred locally along set boundaries and also in some of the foreset 
laninae. This bedding is the result of scour and fill caused by the
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migration of 3-dimensional megaripples downstream across the point bar 
(Hayes, 1985).
Large-scale planar cross-laminated sand—  On subaerial parts of 
the lower point bar platform which is exposed at low water, Hayes 
(1985) observed that planar cross-laminated sands overlie the 
large-scale trough cross-stratified sands. He found that individual 
cross-sets have a maximum thickness of about 0.5 m. Individual 
foresets are about 3 cm thick and fine upward. Arrangements of 
bounding surfaces and dimensions of cross-sets are shown in Figure 13.
Small-scale cross-laminated sand—  Several types of small-scale 
cross-stratification and ripple laminated sets form thin superficial 
highly variable deposits on the surface of the lower point bar. Some 
small-scale trough cross-sets closely resemble the elongate trough­
shaped erosion scars filled with sediment described by Ray (1976). 
Generally these bedforms are 1 cm in height and 4 cm in length. Other 
types are planar cross-stratified sets about 1-2 cm in thickness.
These strata are mainly the result of reworking by currents during 
falling water stages and runoff waters at low water stage. Where 
observed In a stratigraphic sequence they probably indicate sub-aerial 
exposure of the lower point bar platform.
Upper Point Bar Deposits
Ray (1976) found that the main stratification types in upper point 
bar deposits are: rlpple-drift cross-stratification, parallel 
laminations, convoluted laminations, flame structures, and small-scale 
trough cross-stratification in silt to fine sand.
My own observations In trenches through ridge crests on active 
point bars reaffirm Ray's (1976) observations. The ridges consist of
35
OR/G/A! OF LOWE/? FO/A/T BAR 
SERAF/F/CAF/OA/ {From Hayes, fBSBJ
A. H IG H  S7AG E: IY P E  II M EG ARIPPLES m ig ra te  d o w n s tre a m
over low er point bar surface (G IA N T  R IP P L E S ).
RESULT: LARGE -  SCALE TR O U G H  C R O S S  -  S TR A T IF IC A TIO N
B. L O W  STAGE: M EG ARIPPLES stran ded . M ig ra tin g  R IP P L E S
rew ork M EGARIPPLE c re s ts .
RESULT: C rests o f M EGARIPPLES are re b u ilt as  rip p le  m a te ria l 
avalanches dow n slipfaces o f stranded  M E G A R IP P L E S .
C . C loseup of resulting LARGE — S C A LE PLA N A R  C R O S S  —
S TR A TIFIC A TIO N  shew ing reactivation surfaces an d  s m a ll -  
scale cross — s tra tific a tio n .
SHAOtOAffEAS: L&ge- SScaieEianar Cross- S&a&ficafion
Fig. 13- Origin of lower point bar stratification. Modified 
after Hayes, 1985.
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a core of interbedded ripple-dri ft cross-stratified sand and parallel 
laminated sand (Fig. 14A, 14B). Small-scale cross-laminated sand is 
present locally as a sarficial phenomenon. Flame structures, and 
convoluted laminations are observed as local variants of parallel 
laminated sand beds. All bedding types occur in very fine to fine 
grained sand and coarse silt.
The beds of ripple-drift cross-stratified sand and parallel- 
laeinated sand which sake up the core of the ridge overlie and 
interfinger with the large-scale trough cross-stratifled sands of the 
lower point bar near the toe of the ridge slope (Figs. 15, 140). On 
the thalweg side of the ridge, these beds dip toward the channel (Fig.
15). Ray (1976) also shows units dipping towards the channel in a 
trench presumably oriented orthogonal to a ridge crest. In some 
trenches, there is also a downstream component of dip of these beds 
with respect to the ridge axis (Fig. 16). This may Indicate that the 
beds were both laterally and longitudinally accreted in a downstream
direction along the ridge margin with respect to the main stream flow
direction.
The channel side of the first ridge is usually scarped by wave 
erosion at falling water levels towards the end of a flood season. 
Scarps are also preserved internally in the ridges (Fig. 15B). They 
are recognized as vertically truncated beds overlain by younger 
lateral accretion units. Intraclasts of clay and hanging layers of
undercut clay are associated with the scarps.
Ripple drift cross-stratified sand—  All four types of ripple 
drift cross stratification (Jopling and Halker, 1968) are present in 
the ridge deposits of the upper point bar. However, the thickest
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Fig. 14- Stratification in upper point bar ridge deposits.
(See photographs on next page).
A. Gradational sets of ripple drift cross-laminations and 
parallel laminations. The dark layers (L) consist of a 
mixture of organic debris, mainly leaves, and sediment. A 
single flood "cyclothem" lies between the lower and upper 
leaf horizons (L). Downstream is to the left. The 
exposure is parallel to the ridge crest.
B. Complexly interlayered ripple-drift (?) and parallel 
laminations (?). The ridge crest is approximately 
parallel to the outcrop. Downstream is to the right. At 
this location the ridge may have behaved as a transverse 
bar. If this is the case, this bedding may represent the 
slip face of a large bedform where backflow ripples formed 
in the flow separation bubble.
C. Laminated sands draping ripple forms. Note convoluted 
silt with flame structures at the top of the laminated 
bed.
D. Laminated sands overlying trough-cross sets of the 
underlying lower point bar. Note truncated oscillation 
ripples (OR) and vertically laminated rip-up clasts (ROS).
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LA R Q E SC A LE  T ftO U Q H  CR O SS STR A TIFIC A TIO N  
(LOW ER PO IN T BAR)
PAR ALLEL LAM M ATIO M S (UPPER P O M T BAR)
S M A LL -  SC A LE  IUPPLE LAM INATIO N S  
C O N V O L U T E D  BEOS (UPPER P O IN T BAR)
SO LITUDE
POBfT
UPPER
p c m n t  b a r
Fig, 15- Trench data from upper point bar deposits at Soli­
tude Point. Trenches A, B, and C are oriented o r ­
thogonally to the first ridge crest of the upper 
point bar.
W
i
l
l
THOHAS
PT.
RIPPLE DRIFT CROSS-STRATIFICATION
PARALLEL LAMINATIONS
DOWNSTREAM
Fit;. 16- Three dimensional view of bedding shown in ridge deposit 
(Fig, 1 S B ). Axis of ridge is parallel to arrow. Downstream 
is to the right. Sketch above shows map view of Thomas Point 
and approximate location of trench.
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units consist of Types A and B and transitional (A/B) fores. Cosets 
range in thickness froa 10 ca to 60 ca. An ezaaple of ripple-drlft 
cllablng downstrean parallel to a ridge crest is shown in Figure 14A. 
Other very coaplez patterns of ripple drift (Fig. 14B) appear to cliab 
upstreaa parallel to the ridge crest.
Vertically adjacent beds of ripple drift cross-laainated sand and 
parallel laainated sand are separated by 1) gradational contacts, 2) 
erosional contacts, 3) aacerated leaves and plant debris or 4) clay 
layers.
Ideal 'flood cyclotheas* deposited during a single flood have been 
described by Nanson (1980) and Ray (1976). A gradation in bedding, 
lacking internal discontinuities, froe sinusoidal ripples to Type A 
ripple-drift cross-stratification (Fig. 17) represents increasing 
bedload aoveeent relative to fall out of grains froa suspension 
(Jopling and Halker, 1968). This is caused by a gradual change in
From Jo pi lag m h ) Walker, 1NI.
Fig. 17- Sketch showing the gradation in bedforms that 
exists between sinusoidal ripple laminations and 
ripple-drift cross-stratification. From Jopling and 
Walker, 1968.
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stream power or flow regies. Sharp, erosional contacts May be
generated at the beginning of a flood stage by rising flood waters or 
by the passage of turbulent eddies during a flood.
Normally, individual flood cycles are not recognized unless layers 
of macerated leaves and plant debris and/or clay separate beds. Clay 
layers represent suspension sedimentation froa water ponded at the end 
of a flood cycle. Layers of plant and organic debris probably 
originate as a drape over pre-existing deposits as the water table in 
a ponded area drops below the ground surface as the flood stage 
lovers. They nay also represent erosional lag deposits at the base of 
the superadjacent flood cycle. Gestaldo et al (1987) believe that 
these layers originate as drapes at the end of a flood cycle, protect 
the underlying sediment during the next flood, but are partially 
reactivated as lags by the rising flood waters.
An example of stratification in a scroll-bar along an exposure 
parallel to a ridge crest is shown in Figure 14A. A bed of Type A 
ripple-drift which climbs downstream overlies a thin bed of dark 
colored macerated leaves and organic debris mixed with fine-medium 
sand. Symmetrical ripple forms are preserved at the top of the ripple 
drift. These ripple forms are draped by laminations which pass 
upsection into parallel laminations. The parallel laminated bed is 
topped by a second layer of macerated leaf debris which marks the 
boundary between two flood cycles.
The two layers with leaf debris accummulated near the end of two 
flood cycles. The strata between the two leaf layers was deposited 
during a single flood because the stratification is internally 
gradational. The lower layer of organic debris was probably partially
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reactiviated during the rising of the next flood. The bed of 
ripple-drift was probably deposited at the height of flood activity. 
The transition in bedding fro* ripple drift to parallel laminations 
upsection probably indicates a decrease in flow regi»e since the 
ripple fores are preserved at the top of the bed. As the high rate of 
sedimentation fell during the waning of the flood, ripple fores were 
stranded and sand continued to be deposited as suspension drapes. A 
continued lowering of flow regime buried the ripple fores and parallel 
laminations were eeplaced. An Increase in flow regiee would probably 
have truncated these ripple fores. The second layer of organic debris 
was deposited at the end of the flood as a drape.
A second trench shoved multiple units of ripple-drift cross- 
stratification grading into parallel laminations (Fig. 14B). The 
dark-colored layers exhibit ripple-drift and the light layers are 
parallel laminated. Convoluted laminations with flame structures are 
present at the top of the trench. The flames point downslope and 
towards the thalweg. These beds are oriented obliquely to the ridge 
axis (Fig. 16). They dip downstream and toward the channel. The 
direction of climb, however, appears to be upstream.
The gradational nature of the contacts described above Indicates 
that all beds were deposited over the same flood cycle and that the 
flow regime fluctuated many times. Due to the orientation of the 
meander loop with respect to the ridge axis at this particular trench 
locality (Thompson Point), flow at the highest water stage flowed from 
the upper point bar towards the lower point bar. Figure IS shows 
schematically bow water flows over this point bar depending on river 
stage.
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LOW STAGE
IN TE R M E D IA TE
STAGE
H IG H  STAGE
Fig. 18- Schematic diagram showing the flow of river water 
with respect to the upper point bar ridges at low, 
intermediate and high flow. Ideas from Jackson,
1975 and Singh, personal communication.
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Parallel Laminated Sand—  Parallel laminated sand occurs 
interbedded with ripple-drift cross-stratification as described above. 
However, it is also commonly present as surficial beach-like deposits 
along the scarped margin of ridges or in the subsurface of ridges 
interbedded with units exhibiting ripple drift. In beach-like 
deposits, the laminations consist of alternating layers of fine to 
very fine sand and brownish-gray silt composed of organic detritus and 
heavy minerals (Fig. 14C, 14D). Individual laminations are up to 
several mm thick. These laminations are bundled together into sets 
about 10 to 30 cm thick which dip toward the channel at an angle of 
about 7 degrees. Each bed truncates underlying strata. Upslope the 
beds pinch out, commonly at the toe of scarps. In a downslope 
direction beds thicken and the laminations are truncated by the next 
overlying bed. These beds exhibit offlap with respect to underlying 
beds (Fig. 19) because they were eaplaced as a series of prograding 
beach-like deposits or swash zones on the scarped benches of the ridge 
margin during falling water levels.
These parallel-laminated beds also exhibit a number of other 
sedimentary structures which indicate upper flow regime conditions in 
a swash zone along inclined bedding surfaces. Hashed-out symmetrical 
oscillation ripples or sinusoidal ripples with heavy mineral drapes in 
the troughs are present within or at the top of some of the laminated 
beds (Fig. 14C). These ripples formed by wave activity in the swash 
zone. The transition from parallel laminations to symmetrical ripples 
in a single set indicates that the beach is migrating downslope.
Soft sediment deformation features such as convoluted bedding.
OFFLAP O F PARALLEL LAAf/NATED 
SAND BEDS
UPPER
POINT
BAR
BEDDING PLANES
SCARPED SLOPE OF RIDGE
METERS
Fig. 19- Offlap in parallel laminated sand beds in ridge deposits.
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flame structures (Fig. 14C) and very small-scale nappe structures 
(Fig. 14D) are common. Convoluted laminations exhibit sull folds 
with amplitudes of 3-4 cm and wavelengths of 6-10 cm. Flame 
structures often occur as sharp anticlinal features (Type 11 
convoluted laminations of Ray, 1976) which are inclined dovnslope in 
trenches, towards the river. Deformation is usually localized in 
outcrop to horizontal distances of 0.5 a. Deformation is probably due 
to both loading of fine sand over organic-rich silt and to dewatering.
The small-scale nappe structures are isolated pods of sediment 
approximately 2 cm in height by 20 cm in length which contain 
near-vertical laminations of fine light sand and organic-rich silt 
(Fig. 14D). Both the tops and bottoms of the internal laminations are 
truncated. The pods of sediment probably represent cross-sections 
through remnants of recumbent or overturned folds within convoluted 
beds which have slid dovnslope along the margin of the ridge.
The parallel laminated beds and the stratification features 
described above are upper flow regime in origin, produced in a 
gravitationally unstable inclined swash zone on the edge of the point 
bar during falling water stages.
5)aalJ-scale cross laminated sand—  Small-scale cross-laminated
sand beds are not extensive in ridge deposits.
Genesis of Lower Point Bar Deposits 
Hayes (1985) observed three superimposed bedform types on the 
subaerial part of the lower point bar platform at Solitude Point (Fig. 
20): 1) giant, two-dimensional asymmetrical ripples (wavelength * 
300-1000 m, height = 2-6 a), 2) Type IX, three-dimensional, 
asymmetrical megaripples (wavelength ■ 10-30 m, height = lm, and 3)
CROSS -  SECTION SHOWING SCALE OF BEDFORMS 
ON SU B -A ER IA L LOWER POINT BAR
TYPE II 
MEGARIPPLES
SMALL RIPPLES 
(Not to acala)
GIANT RIPPLES
Vortical ExagsoraHoii: X1S
Data Rvm Hayms, fMSL
Cross-section showing scale of bedforms on sub­
aerial lower point bar (at Solitude Point. From 
Hayes, 1985.
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small, three-dimensional asymmetric ripples (wavelength = 0.6 m, 
height = .06 ■) (classification after Relneck and Singh, 1980).
According to Hayes (1985) the following sequence of events causes 
the stratification in lower point bar deposits (Fig. 13). During high 
water stages, large three-dteensional megaripples Migrate downstreae 
over the giant ripples. This results in the emplacement of trough 
cross-stratification (Fig. 13A) which is the main stratification type 
of the lower point bar. During falling water stages the large 
three-dimensional eegarlpples becoee inactive and are stranded on the 
lover point bar. However, smaller, three-dimensional ripples become 
active on the stoss sides of the stranded aegaripples (Fig. 13B).
These smaller ripples scour off the inactive megaripple crest and 
eigrate downstream. When the ripples reach the stranded slip face of 
the inactive megaripple, the ripples cascade dovnslope to form a new 
set of foreset laminations. These foreset laminations according to 
Hayes (1985) are part of a set of planar cross-sets. Reactivation 
surfaces which separate sets of planar cross-stratification may form 
from pulses in current activity and sediment transport (Fig. 13B,
13C).
As a result, the lower point bar surface locally consists of a 
surficial planar cross-stratified sand overlying trough cross- 
stratified sand. The small-scale ripple laminated sets may also be 
present as thin surficial deposits. These represent ripple migration 
and a reworking of the underlying strata by currents and runoff during 
falling water levels. Hayes (1985) concluded that the planar 
cross-stratification and small-scale cross-stratification are 
destroyed by subsequent high water levels since it is not commonly
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observed in ancient point bar sequences.
Genesis of Upper Point Bar Deposits
Several different processes operate together to fora the upper 
point bar accretion topography. These processes include lateral 
migration of the channel, the addition of longitudinal bars 
(scroll-bars) to the upper point bar and Modification by overbank 
flooding.
In unconfined channels, aeander bends Migrate as laterally 
accreted beds are added to the leading edge of the Migrating point 
bar. According to Fisk (1947), each ridge or scrol1-bar forms as a 
longitudinal bar that accretes in an upstrean direction over the lover 
point bar surface. Each bar is ultimately added onto the upper point 
bar (Fisk, 1947) as the channel migrates. It is not possible to 
observe this sequence of events on the lower Mississippi River today 
because the river is confined by artificial levees. Hy own data on 
the stratification in the ridges does not support this origin. Host 
beds of ripple drift climb downstream and indicate that the ridges 
were constructed by accreting in a downstream direction.
An alternative explanation which is supported by my stratification 
data is presented by Hanson (1980). According to his model (Fig. 21) 
scroll bars Initially form as longitudinal bars which accrete 
downstream over the lover point bar platform. If the rate of cutbank 
erosion exceeds the rate of point bar migration in a meander bend, 
then a flow separation zone may develop along the point bar side of 
the stream (Fig. 21). Sediment-charged eddies move across the shear 
zone from the main stream into the ficw separation zone. Host of the 
sediment is deposited near the outer boundary of the flow separation
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zone (Fig. 21). A ridge or scroll-bar of sediment is left near this 
boundary when flood waters recede. Paleocurrent vectors may converge 
downstream on both sides of the Initial scroll-bar crest (Fig. 21).
This sedimentation process explains the orientation of the beds 
internal to the scroll bar, dipping with a downstream component and a 
component that dips towards the channel (on the channel side of the 
scroll bar). Presumably, on the swale side of each scroll bar, the 
beds dip downstream and towards the swale side of the scroll-bar if 
"Langmuir circulation" is set up.
During flood stage, a scroll-bar accretes downstream as inter- 
gradational sets of ripple-drift cross-laminations and parallel 
laminations are eaplaced. As water rises and falls over the point bar 
a 'flood cyclothem* may be emplaced (Hanson, 1960). This cyclothem 
should grade in succession from basal plane-bedded silts up into Type 
B and then Type A ripple drift during a rising flood stage. At the 
flood peak scoured surfaces and trough cross-laminations should form.
As the flood wanes, the reverse sequence is expected with the ultimate 
return to plane bedding. Complete flood cyclothems would be rare.
Thick, layers or organic debris such as leaves or clay layers help to 
delimit flood cycles. During falling water the channel-side of the 
scroll-bar is reworked into beach deposits and locally scarps may 
form.
Hhen the scroll-bar or ridge adjacent to the channel achieves a 
high enough elevation it functions as the convex bank during flood 
stage. At very high water, flow may overtop the scroll bar which is 
acting as the convex bank. During flood stage, flood waters also enter 
the swales between the scroll bars. As a result of this overbank
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flooding, the ridges (scroll bars) and swales of the upper point bar 
are aodified by overbank erosion and deposition.
The swale develops as a natural consequence of ridge accretion. 
During and immediately after ridge formation flood waters would flow 
at fairly high velocities through the swale, probably scouring it or 
depositing sediment as 'chute-fill'. Eventually the swale would 
become partially blocked by a sediaent plug and would behave like an 
abandoned channel receiving largely sediaent froa suspension.
Several other points to consider are: during flood stages, 1) the 
entire ridge can act as a giant transverse bar with a separation eddy 
on the lee side of the ridge, 2) currents can flow either parallel or 
obliquely to ridges, and 3) oblique currents can flow froa the swale 
side of the ridge towards the eain streaa or vice versa.
CONCAVE BENCH DEPOSITS 
Distribution of Units 
The concave bench foras an arcuate indentation in the natural 
levee (Fig. 6, 8). Geoaorphically, the bench can be divided into 
three zones: 1) bench aargin, 2) swale, and 3) an island-like ridge 
(Fig. 8). These divisions are based on the topography and llthology 
of the deposits. The swale-fill is priaarily clay while the bench 
aargin and ridge deposits are sand. The bench aargin deposits are 
differentiated from levee deposits based on stratification. Traces of 
a second narrow swale are indicated by the indentation in the 35 ft. 
contour line in the center of the ridge.
A sharp contact exists between flood basin deposits and concave 
bench deposits (Fig. 22). The elevation of the base of the swale fill
Fig. 22. Profile A-A1. Extends across Meander belt aargin 
and includes concave bench, levee and backsvaap 
deposits. Profile B-B. Includes Proxiaal levee deposits.
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indicates that this contact extends to a minimum depth of about 8 m. 
The actual depth to the base of the concave bench nay be as great as 
30 or 40 m, the total thickness of the neander belt. Presunably a 
paleo-cutbank excavated during the formation of the concave bench lies
between the levee deposits of the flood basin and the first core
through the bench margin deposit. This contact is probably nearly
vertical in orientation at shallow depths (less than 8 m). Below this
it either forms a horizontal bench-like surface that extends eastward 
or it slopes downward towards the paleochannel. The contact may be 
slumped.
Five units are observed in cores through the concave bench 
deposits (Fig. 23). The bench margin unit (CB4) consists mainly of 
sand with graded layers and parallel laminations. The ridge deposit 
(Unit CB5) consists mainly of interbedded ripple-drift cross-strati­
fied sand and parallel laminated sand. The swale fill is divisible 
into into three clay-rich units (CB1, CB2 and CB3) which drape the 
floor of the swale and overlie the bench margin and ridge deposits.
5waie Fill Units
The swale fill is divisible into three units: 1) a lower sand and 
clay (CB1), an intermediate zone of laminates (CB2), and upper rooted 
unit (CB3) (Fig. 23, 24).
CB1—  The basal unit of the swale fill consists of fine-grained, 
well-sorted sand interbedded with laminated clay (Fig. 24, 2SC, 2SH). 
Each of the sand beds is less than 40 cm thick. The laminated clay 
interbeds are less than 20 cm thick.
The lowest sand bed is parallel laminated (Fig. 25G, 25H) and is 
partially disturbed either by vertically burrowing organisms or roots.
MSL
Fig. 2 3- Profile A'"-A'. Closeup of units in concave 
bench deposits. The location of this cross- 
section is shown on Figure 22. y y
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Fig. 24- S tra tigraphic section through the swale-fill of 
a concave bench deposit.
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The sand grades In stratification upwards Into laminated silt, 
lenticular bedding and laminated clay respectively. A rooted zone is 
preserved as root-hairs with iron-oxide coatings at the top o£ the 
clay. These clays are sharply overlain by a bed of convoluted sand 
with abundant organic debris (Fig. 25G, 25H). Above this is a second 
layer of laminated clay.
The uppermost sand bed is complexly stratified. At its base, it 
is ripple-drift cross-laminated. The ripple-drift sets grade upward 
into parallel laminations and then crenulated laminations which are 
truncated by a scour surface. The scour is filled with small-scale 
trough cross-laminated sand. The small cross-sets are replaced in 
succession by ripple-drift, sinusoidal ripples and some slightly 
convoluted laminations. These current structures are barely 
discernable in the X-ray radiograph shown in Figure 25F. This 
sequence is overlain by clay-rich laminates (Fig. 25E, 25F) of Unit 
CB2.
CB2—  This unit consists of complexly interlaminated clay, silt, 
very fine sand and leaf debris (Fig. 25C, 25D, 25E, 25F). The 
transition between the highest sand bed in CB1 and the clay/leaf 
laminates at the top of CB2 is gradational with respect to 
stratification and grain size. Graded layers of mud and sand are 
replaced upsection in succession by laminated silts and clays and then 
by laminated clay.
Each graded layer consists of a basal 1 mm thick discrete sandy 
lamination that is overlain by 2-3 cm of silt-rich mud. A mm-thick 
layer of leaf debris may be present at the top of the mud (Fig. 25E, 
25F). Above this are Interlaminated clays and silts with sporadic
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F ig. 25 - Swale Fill Units. (See photograph on next page ) .
A. CB3: Photograph of rooted clay with Fe-oxide coatings on 
small root hairs (dark spots). (Core 79).
B. CB3: X-ray radiograph showing structureless clay riddled
with small root hairs with Fe-oxide linings (white
outlines). (Core 79).
C. CB2: Photograph of fresh core showing apparent lack of 
structure in laminated clay. (Core 80).
D. CB2: X-ray radiograph of laminated clay with (darker)
organic-rich laminae. (Core 80, Depth: 492-532 cm).
E. CB2: Photograph showing laminated clays being replaced in 
succession downsection by interlaminated silt and clay, 
and then ripple laminated very fine sand with intervening 
clay laminations. (Core 80), Depth: 452-492 cm).
F. X-ray radiograph of same core segment shown in E.
G. Complexly interlaminatd very fine sand, silt and mud is 
disrupted into convoluted bedding. Distortion may be an 
artifact of coring. Clay-rich sediment is dark in both 
the photo (G) and the X-ray radiograph (H). The base of 
the slab consists of undisturbed ripple-laminated sand 
which is interlaminated with clay and mud. (Core 80).
H. X-ray radiograph of same slab shown in G.
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leaf-rich horizons.
The upper part of this unit consists of a thick zone of minutely 
laminated (0.5-2.0 mm) clay (Fig. 25C, 25D) which becomes Increasingly 
oxidized up-section. Individual laminations alternate in color 
between gray and yellowish gray with the tone probably being 
controlled by grain size and organic content. Locally fragaents of 
plant debris which appear as dark rods in X-ray radiographs are 
present. They appear to be randoaly oriented because of disruption 
due to coring. The organic fragments probably were originally present 
as clay/leaf laainates.
CB3—  This unit is rooted (Fig. 25A, 25B) and consists of a lower 
banded red and gray clay and an upper unbanded brownish-gray clay.
Large root burrows locally penetrate and disrupt the clay giving it an 
internally brecciated appearance in X-ray radiographs. It also 
contains vertical root hairs which have iron-oxide linings.
This unit is similar to the rooted clays of the backswamp (FB4). 
However, the clays in this unit are smoother (non-cracked) and less 
compacted than the backswamp clays. They also do not exhibit the 
pelletal fabric which is common in backswamp clay. Locally this clay 
has horizons of roots or leaf fronds which are coated with 
carbonates!?). These irregular horizons are spaced up to several cm 
apart.
Bench Margin Deposit
CB4—  Unit CB4 lies along the margin of the concave bench between 
the levee and the swale fill (Fig. 22, 23) and may interfinger with 
CB1, the basal unit of the swale fill. It is predominantly a 
laminated fine to very fine sand with interspersed clay-rich horizons
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that become Increasingly more common up-section. The thickest, 
coarsest-grained sands are present in the lover part of the section 
(Fig. 26). Sand beds thin and grain size vithin sand beds decreases 
up-section.
Stratification in this unit is quite complex. Basically the 
lowermost sand beds contain graded layers, the intermediate sand beds 
contain graded laminations, parallel laminations, ripple-drift, and 
small-scale cross-stratification, and the upper sand beds contain 
parallel or graded laminations with rooted mud drapes.
Clay is present throughout the section 1) as drapes over 
ripple forms or the flat tops of sand layers, 2) in complexly 
interlaminated intervals (laminated clay or interlaminated silt, clay 
and sand), 3) as rip-up clasts along the base of sands that overlie 
clay layers, or 4) as rip-up clasts along foreset laminations.
The lowermost sand in the unit sharply overlies laminated clay.
It is about 2-3 m thick and consists of dark gray, micaceous, fine to 
very fine silty sand with large wood fragments concentrated near its 
base. Particulate fragments of leaf and woody debris are scattered 
throughout. Stratification is poorly preserved due to water saturation 
and pressure due to coring. The sediment, where undisturbed, consists 
of graded layers up to 2 cm thick. Each graded layer has a lover 
sand-rich part that grades upward into a thin (mm) lamination of finer 
grained sediment (silt, clay or mud) that locally contains detrital 
leaf fragments.
In the middle part of the unit the sand becomes tan in color, very 
fine grained, micaceous and much more variable with respect to 
stratification. Here graded layers are thinner (less than 1 cm) and
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Fig. 26- Composite s tra tigraphic section through bench 
margin deposit, unit CB4. (Cores 82, 33).
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parallel laminated beds are sure common. Ripple drift, ripple 
laminations and scoured surfaces are also present. Organic debris is 
rare except where it is concentrated locally on the lee-sides of very 
low-angle climbing ripples (Fig. 27E). Rootlets with Fe-oxlde 
coatings penetrate the sand beds in the upper 3 m of the cores (Fig. 
27A, 27D).
Core 83 exhibits very well-developed cross-stratification which 
appears to climb (as ripple -drift) for a few cm and several truncation 
surfaces (Fig. 27E). Tiny backflow ripple laminations are present on 
the lee side of a climbing ripple form. In Core 82, cross-stratifi­
cation and ripple-dri ft is completely absent and graded sandy 
laminations are the principal stratification features (Fig. 27A, 27B, 
27C).
The upper part of this unit consists of more thinly interbedded 
laminated sand and clay- or mud-rich horizons. Here the sand beds are 
very fine-grained and well-sorted and are several cm to 30 or 40 cm 
thick (Fig. 27D). Internally, these sands are either parallel 
laminated or contain graded layers.
Parallel laminated sands consist of alternating layers of mm-thin, 
very fine, white sand and finer dark colored opaque mineral silt.
These laminations are commonly crenulated and may exhibit tiny flame 
structures. The thickest parallel laminated layers occur closest to 
the flood basin contact.
In the upper part of the unit finely laminated sand beds about 10 
cm thick grade abruptly upward into a tbin silt or mud layer. The top 
of the fine layer may be burrowed or rooted. These burrowed or rooted 
horizons become increasingly more common towards the top of the unit
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Fig, 27- Photographs of bench margin deposits.
(See photograph on next page).
A. CB4: Graded layers (cm-mm) fine upward from a basal thin 
(mm) sand seam into silt. Very minute clay or mud drapes 
may be present at the top of each graded layer. (Core 82, 
175-215 cm) .
B. CB4: X-ray radiograph of same slab shown in A.
C. CB4: Photo of graded sand laminations and beds. (Core 82).
D. CB4: Photograph showing near vertical rootlets with 
Fe-oxide linings that cross-cut thin sets of parallel 
laminations or graded laminations and climbing ripples. 
(Core 83).
E. CB4: Photograph showing thin sets of ripple drift that 
locally are conformable with sets of parallel laminations. 
(Core 83, 295-330 era).
F. CBS: X-ray radiograph showing the typical stratification 
in CBS: ripple-drift, small-scale cross-laminations and 
parallel laminations, (Core 77).
G. CBS: Photograph showing thin sets of ripple drift (base), 
small-scale ripple laminations, and parallel laminations 
or graded layers at the top. (Core 79).
H . CBS : Clay-r ich sed iment includes Fe-ox ide coat ings on root 
hairs in both massive clay (at base of slab) and clay 
drapes at the tops of graded layers. (Core 79).
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(Fig. 27A, 27B).
Other sand beds contain graded laminations (Fig. 27A, 27B, 270 
that may be arranged in sets. Each graded lamination is thinner than 
0.8 cm and fines upward from about 0.4 cm of very fine white sand in 
the lower part into a browner-colored silt or even a slightly clayey 
silt. Sets are about 3-10 cm thick, with the lower boundaries marked 
by a coarser-grained graded lamination. The thickness of the graded 
laminations commonly decreases upsection within the set.
Other graded layers that are common at the top of the unit are 
quite thick and very muddy (Core 83). These graded layers have a 
basal discrete sand or silt seam about 1 mm thick which fines abruptly 
upward into a mud layer which may be as thick as 2 or 3 cm. The top 
of the mud is marked by a rooted horizon. The roots have Fe-oxide 
coatings.
Ridge Deposits
CBS—  Unit CB5 underlies the island-like ridge that comprises 
most of the concave bench (Fig. 22, 23). It predates the swale fill 
and is probably contemporaneous with Unit CB4.
Unit CBS is a very fine to fine grained sand with stratification 
types (Fig. 28) that Include ripple-drlft cross-stratification, 
parallel laminations and a variety of small-scale current structures 
(Fig. 27F, 27G). Soft sediment deformation features such as 
convoluted bedding and disrupted laminations are also present but 
these may be an artifact of coring and water escape during core 
extraction.
All four types of ripple-drift cross-stratification described by 
Jopling and Walker (1968) are present in the ridge deposit. Organic
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'coffee grounds' are concentrated on the lee sides of ripple forms. 
Sets of ripple-dri ft range from 10 to 60 cm in thickness. The 
thickest sets of single type consist o£ Type B or A/B transition 
ripple-drift.
Many sets exhibit an internal gradation in stratification between 
parallel laminations, sinusoidal ripples. Type B, and Type A ripple 
drift. This is the 'flood cyclothem* described by Nanson and Page 
(1983). The sequence then grades up-section into sinusoidal ripples 
and parallel laminations. In a 60 cm thick set, this sequence of 
structures was repeated several tines without internal discontinu­
ities.
Direction of climb in the ripple-drift cross-stratification is 
variable. The main river channel is flowing in a southerly direction 
and most sets climb southward parallel to the long axis of the swale. 
Other sets, however, appear to climb northward parallel to the long 
axis of the swale.
All laminated sand and silt beds in the ridge deposits are not 
gradational with ripple-drift. In the deepest part of the unit, sand 
beds contain layers up to 1 or 2 cm thick that are normally graded. 
Other laminated sand beds contain parallel laminations which may be 
locally crenulated. Laminations consist of thin (mm) white very fine 
sand laminae separated by dark-colored opaque-rich silty laminae.
Small-scale cross-laminated sets are present in very thin (cm) 
intervals and commonly grade upward into rippie-drift. Scour surfaces 
are present beneath the cross-sets. Backflow ripple bedding (Singh, 
1972) may be present between successive slip faces. Cross-sets are 
usually less than 3 cm thick and indicate an apparent flow direction
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downstream parallel to the long axis of the swale.
Clays are rare in ridge deposits but are locally present between 
sand beds as thin drapes or in intervals of complexly interlayered 
fine-grained sediment.
An example of complex interlayering in fine-grained layers 
separating sand beds is as follows: A sand bed is overlain by
lenticular bedding which is replaced upsection by beautiful flaser 
bedding where clay drapes perfectly outline small isolated ripple 
forms. The flaser bedding grades upsection into interlaminated silt 
and very fine sand. Burrows or roots with Fe-oxide coatings 
terminated upward along bedding planes in the silt.
Interpretation
The concave bench probably originated between 1400 and 1600 A.O.
At this time, the high radius of curvature of the meander bend caused 
it to behave like an abrupt angle turn. As a result the main stream 
flow impinged an the cutbank side of the channel and eroded out the 
bench (Fig. 29A). A good portion of the proximal levee deposits at 
the bench site were removed. Bank cave-ins on the order of 20 to 30 
acres in areal extent have been observed to form in a matter of hours 
along this segment of the meander belt (Carey, 1969). So it is not 
improbable that this bench formed in a similar manner.
CBS—  Unit CB5 originated as an island-shaped longitudinal bar 
which developed near the boundary of the flow separation zone (Fig. 
29B) at high water in the manner described by Hickin (1978). The 
morphology of ridge deposits reflects an original bar-like form. The 
elevation of the island-shaped ridge is about the same as high water 
levels.
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Sediment-laden flood waters flowing in the main channel spilled 
over into the concave bench, decelerated slightly and deposited sets 
of ripple-drift as a longitudinal bar. Orientation of cross-strata 
indicate that the bar accreted mainly in a downstream direction 
towards the south. The common gradational contacts between parallel 
laminations and ripple drift types indicate gradual changes in 1) 
stream power, 2) flow regime, and/or 3) bedload movement relative to 
fall out of grains from suspension over a single flood cycle (Fig.
17). Ripple-drift indicates lower flow regime conditions. Parallel 
laminations in association with ripple-drift may represent either 
upper or lower flow regime conditions. Convoluted layers, if not an 
artifact of coring, could represent upper flow regime disturbances of 
pre-existing bedding or could be the result of gravitational sliding 
of a saturated bed down a slope.
The rarity of fine grained drapes may indicate that 1) velocity of 
the water did not allow suspension sedimentation to occur, 2) that the 
bar accreted very rapidly with large thicknesses of sand being 
deposited during a single flood, or 3) that clays or layers of organic 
debris that mark the end of flood cycles were eroded away during the 
next flood.
The configuration of the contour lines on this concave bench 
indicates that a second more poorly developed bar and accompanying 
swale also formed within the concave bench.
Once the bar configuration had formed, a swale developed landward 
from it (Fig. 29B, C). Cross-strata orientation Indicates that the 
mainstream flow could enter the swale from either its upstream or 
downstream end depending on flood stage, orientation of swale outlets.
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and the degree of openness of each swale outlet.
The sands with graded layers at the base of the section probably 
represent suspension sedimentation from multiple turbid sediment-laden 
clouds entering the swale behind the bar. Host of these basal graded 
laminations were probably deposited during the same flood season 
because features such as erosional contacts, clay drapes, rooted 
horizons and mats of organic debris are absent.
The bar probably migrated landward during its forestion because 
the graded layers are overlain by sets of ripple-drift. Nanson and 
Page (1983) found that deposition gradually extends the initial bar 
landward towards the concave bank and that the bar has an abrupt 
avalanche face along its cutbank side and a gently sloping stoss side 
that dips towards the channel.
Sand beds with minute parallel laminations may have formed on the 
landward side of the bar as beach-like deposits in swash zones during 
falling water levels or nay have been deposited from suspension clouds 
in the manner described by Frostick and Reid (1977).
Small-scale cross-stratification that grades upward into 
ripple-drift probably represents beginning of flood cycle reworking 
and deposition. Falling water levels could also generate 
cross-stratification.
CB4—  As the bar was forming in the flow separation zone, CB4 was 
being deposited along the concave margin of the bench (Fig. 29B). The 
slumped bank was reworked and much of the loose material removed. 
Organic-debris was trapped and deposited here. Eddies carrying 
suspended fine sand and silt entered the landward side of the bar, 
decelerated and deposited thick graded sand layers with plant debris
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as mats on the bench floor.
After this turbid clouds of water carrying finer sediment 
continued to enter the swale and deposit sets of graded laminations. 
Currents moved through the swale, ripped up clay layers, scoured 
surfaces and reworked sand into small-scale cross-stratification. 
Sediment-laden waters from the main stream locally deposited beds of 
ripple-drift. Clay layers between sand beds Indicate that brief 
periods of suspension sedimentation from still water separated periods 
of current activity.
Locally parallel laminated sands were emplaced as either 1) a 
combination of traction carpet deposition and suspension sedimentation 
from current pulses in the manner described by Frostick and Reid 
(1977), or as upper flow regime swash zones as the water level 
dropped. The crenulations and flame structures along these 
laminations are caused by either coring or gravity sliding down an 
inclined slope (beach).
Thinning of sand beds upsection probably is related to a gradual 
plugging of the open connection with the main stream over time. 
Burrowed or rooted muds at the top of the unit indicate a shallowing 
or subaerial conditions and the colonization by plants and/or animals 
between floods. Thick graded muds with rooted upper boundaries rooted 
indicate that deep muddy waters periodically incurred into the swale 
from runoff, a high water table or as spill over from the main stream 
and then drained away.
CB1—  Eventually, the swale lost its open connection with the main 
stream flow (Fig. 29D) as the outlets became intermittantly plugged 
and unplugged. CB1 was deposited during alternating periods of
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current flow and stagnant water conditions as Indicated by the 
interbedding of sands with current structures and laminated clays.
The laminated clays were probably deposited seasonally during 
prolonged periods of standing water deposition in the swale when the 
swale-outlets were plugged. The rooted zone at the top a laminated 
clay bed may indicate very shallow conditions on a stable substrate.
The presence of ripple-drift, small-scale trough cross-stratifi- 
cation, scoured surfaces and parallel laminations in the sand beds 
indicates that sediment-laden currents moved through the swale 
intermittently with enough power to scour and rework the swale-floor 
deposits. Thus the swale-outlets periodically were forced open, 
probably by flood waters entering from the Mississippi River. 
Gradations in bedding between ripple laminations, climbing ripples and 
parallel laminations indicate that the rate of suspended sediment 
fall-out and possibly flow regime changed over a single swale flooding 
event. Small-scale cross-stratification is associated with lower flow 
regimes while parallel laminations could be caused by either upper or 
lower flow regimes. The presence of a burrowed or rooted zone at the 
top of a sand bed indicates stable, shallow-subaerialt?) conditions 
after the water table lowered at the end of a flood.
CB2—  The permanent plugging of the swale outlets happened 
gradually, probably over several years or decades. This inter­
pretation is supported by the gradational change in stratification, 
the decrease in coarse layer thickness, and the decrease in grain size 
upsection from sand to clay between units CB1 and CB2.
Each graded layer, sand/clay or silt/clay lamination couplet, or 
lenticularly bedded silt/clay was deposited from a sporadic pulse of
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sediment-laden water into the swale. Turbid clouds of water entered 
the swale during flood stage, decelerated and deposited their sediment 
load. The coarsest sediment was deposited first with the clays 
falling out from standing water left in the swale. Leaf layers were 
probably deposited from suspension near the end of annual depositional 
cycles. Eventually only clay laminates with leaf layers were deposited 
seasonally in the stagnant water of the permanently plugged swale as 
it became completely isolated from the main stream flow. A high water 
table during flood stage kept the swale filled with ponded water.
CB3—  Gradually the swale floor became sub-aerial as it filled in 
and plants colonized the swale floor. Clays continued to be deposited 
during periods of high water table. Laminations are not preserved in 
the clay because of rooting and bioturbation. Surface mats of leaves 
that form during dry seasons are preserved as carbonate-coated leaf 
fronds in massive appearing clays. These leaf layers are the only 
indication of seasonal deposition.
40 -
FT -
0 - 
MSI
30 n 
20 -  
10 -
20 -  
10 *  
0 -
C PROXIMAL SPLAY C ‘
44/49
Z
0
p
<
LU
E MEDIAL SPLAY
62
F DISTAL SPLAY CV-28
101
Fig. 47 
Fig. 65
PRC 
40 ^  SPL
49
30
20- 
FT  
10 ^
0
1
-i
ID
Fig. 30- Cross-sections through splay lobe deposits.
The locations of the profiles are shown in Fig. 31. 
(Key on Fig. 22).
MSL
D PROXIMAL SPLAY 48 D’
100 47
61 60
5
N
U 50 VERT. EXAGG. X 10
G’
DISTAL
SPLAY
VERT. EXAGG. X 100
78
CREVASSE 
TOPOGRAPHY
• CORE LOCATIONS
—  PROFILE
—  2 5 ' CONTOUR LINE
F ig .  3 1 -  L o c a t i o n s  o f  s p l a y  p r o f i l e s .  T h e  c r o s s - s e c t i o n s  
s h o w n  i n  F i g .  30.
CHAPTER 5: FLOOD BASIN STRATIGRAPHY
INTRODUCTION
The flood basin deposits, which are divisible into levee, splay 
lobe, backswamp, and crevasse channel-fill, are separated from the 
meander belt by a sharp, high-angle contact that is about 10 to 40 H 
in vertical extent. This contact is present as the relict 
paleo-cutbank along the oxbow lake and presumably lies in the 
subsurface on the western side of the concave bench (Fig. 22). These 
deposits form a wedge of sediment that thins towards the flood basin 
from the margin of the meander belt. This wedge of sediment has very 
distinctive sedimentologic features and is divisible into a number of 
mappable units which are distributed according to depositional 
environment (Fig. 22, 30, 31).
SEDIHENTOLOGY OF SHEET FLOOD DEPOSITS
Near the meander belt margin, levee, splay lobe and backswamp 
sediment is mainly deposited from sheet floods originating in the 
paleo-channel (False River) (Fig. 32A } or in local crevasse channels 
(Fig. 32B). Distal to the meander belt margin, sediment is also 
derived from standing or slowly moving water in the flood basin, tfhen 
a sheet flood overtops the natural banks of a stream, a thin sheet of 
water flows downslope, towards the flood basin. The sheet of water 
eventually decelerates to zero velocity because of friction as it 
flows into an empty flood basin or a flood basin holding standing 
water.
Deposition from sheet floods results in very distinctive 
end-member stratification types: 1) rhythmites, and 2) pelletal
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(burrowed) fabrics (Fig. 33). Rhythmites, or rhythmically bedded 
facies, consist of alternating layers of coarser and finer sediment 
(Fig. 34) (Reineck and Singh, 1980). A pelletal fabric is defined as 
sediment which appears to consist of small mm-sized mud-rich pellets 
surrounded by a better sorted, usually clay free matrix (Fig. 35A, B,
C, D). Where rhythmites are extensively burrowed, pelletal fabrics 
develop (Fig. 36 ) .
Rhythmites
A continuum exists between thick rhythmic bedding (dm), interlami­
nated lithologies (mm), and graded layers (mm-cm) because all three 
bedding types result from sheet flood sedimentation. Rhythmites can 
thus be further differentiated into 1) sandy rhythmites, 2) silty 
rhythmites, 3) burrowed laminates (thinly layered rhythmites), and 4) 
graded rhythmites (Fig. 33).
Each rhythmite consists of a coarser layer of silt or very fine to 
fine-grained sand and a finer layer of muddy sand, clayey silt, mud or 
clay (Fig. 34). The layers range in thickness from several mm to a 
maximum of about 20 cm. Each pair of rhythmic beds (coarse and over- 
lying fine-grained layer) can be considered either 1) a fining-upward 
cycle resulting from decelerating current conditions, or 2) as 
alternating periods of bedload and suspension load sedimentation. 
Primary stratification in the rhythmites is typically disturbed by 
burrowing organisms.
Sandy Rhythmites-- The lower layer in sandy rhythmites (Fig.
37A, B, C) usually includes well-sorted, very fine to fine sand, silt, 
and silty very fine sand (0.0625-0.125 mm). This coarse layer may 
initially coarsen-upward and then fine-upward.
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Fig. 35- Flood Basin Units FB7 and FB8.
(See photograph on next page).
A. FB7: Photograph of slab showing pelletal fabric. (Core 10).
B. FB7: X-ray radiograph of same slab in A.
C. FB7: Photograph of slab showing relatively uniform texture of 
pelletal fabric. (Core 17).
D. FB7: X-ray radiograph of same slab shown in C. Bright spots 
represent concretionary material.
E. FB8: Photograph showing dark-colored burrowed mud near the 
base of the slab. It grades upward into a lighter colored, 
siltier, burrowed, rooted clay (FB4) about 5 cm above the 
base of the slab. The transition from FB4 into the overlying 
unit (FB9) is marked by a lithology change from gray clay 
into light-colored silt. Slab F overlies Slab E for a 
continuous section of core. (Core 54).
F. FB8: Photograph showing dark-colored, organic-rich mud (FB8)
overlying light colored pelletal clayey silt (FB7) along an
irregular, but sharply defined contact. (Core 54). Slab F 
overlies Slab E for a continuous section of core.
G. FB8: X-ray radiograph of the same slab shown in E.
H. FB8: X-ray radiograph of the same slab shown in F.
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Fig. 37- Flood Basin Unit FB9.
(See photograph on next page).
A. Fine-grained cross-stratified sandy rhythmites cross-cut by 
large burrow. (Core 88).
B. Wei1-developed sandy rhythmites with burrowed muds extending 
into the sand layers. (Core 47).
C. Dark-colored rooted mud (FB4) at the base of the slab is 
overlain in succession by silty rhythmites, sandy rhythmites 
and pelletal silt. (Core 49).
D and E. Extensively burrowed silty rhythmites with large 
patches of pelletal silt and pelletal mud. (Core 75).
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Primary stratification consists of traces of very small-scale 
ripple laminations, parallel laminations and very low-angle cross­
stratification. It commonly grades up-section from parallel 
laminations at the base into ripple laminated coarser sediment and 
then into finer-grained parallel laminated sediment at the top. 
Ripple-drift is not present.
Contacts at the base of the coarse layers are either burrowed,
erosional, rooted or deformed with flame structures. Burrowed 
contacts are very common. Endichnial burrows with muddy internal fill 
extend upward from mud-rich layers into the overlying silt or sand 
(Fig. 37B). Erosional contacts are flat and overlain by mudball
rip-up clasts. Rooted contacts appear as a row of subparallel
vertical root hairs, which may be coated with Fe-oxides or carbonate 
minerals, that extend downward from the contact into mud. Tiny flames 
of clay-rich sediment may extend upward from a sharp horizontal 
contact into the overlying sand or silt.
Contacts between coarse layers and overlying fine layers may be 
gradational, burrowed or sharp. Gradational contacts are rather 
abrupt and are present as a series of successively finer laminations. 
Graded contacts are generally disrupted by burrows that extend 
downward from the finer, muddier sediment. Sharp contacts are present 
where clay drapes (mm-cm) abruptly overlie the coarser layer in the 
rhythmite.
SJJty Rhythmites—  Silty rhythmites consist of coarse, well- 
sorted silt layers alternating with clayey silt, clay or mud (Fig.
37D, 37E, 38C, 39B, 39C, 39D, 39E, 39F). Parallel laminations or very 
small ripple forms are preserved in undisturbed silt layers. A single
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Fig. 38- Flood Basin Units FB5 and FB6.
(See photograph on next page).
A. FB5: Photograph of slab showing faint pelletal fabric in 
the lower part and clay-rich silt above with Fe-oxide 
concretionary material. (Core 72, Depth: 510-550 cm).
B. FB5: X-ray radiograph of same slab shown in A.
C. FB6: Photograph of slab showing burrowed silty rhythmites.
(Core 54).
D. FB6: X-ray radiograph of slab shown in C. Note faint fuzzy 
white splotches which represent granular Fe-oxides 
precipitated in the coarser matrix of the pelletal silt 
fabr ic.
E. FB6: Burrowed rhythmites and laminates grading upward into 
pelletal silt (Core 101).
F. FB6: Unburrowed cross-stratified sand being replaced 
upsection by burrowed sands. (Core 101).
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Fig. 39- Flood Basin Unit FB9. (See photograph on next page).
A. Pelletal very fine sand in surficial splay lobe deposits. 
(Core 54, depth of about 20-50 cm).
B. Burrowed silty rhythmites with traces of very small-scale 
cross-laminations at base. In upper part of slab, 
burrow-fill coalesces to form pelletal silt fabric. (Core 
54) .
C. Extensively burrowed silty rhythmites with traces of 
small-scale cross-laminations. (Core 54).
D. Burrowed silty rhythmites cross-cut by large burrows with 
pelletal infill. (Core 44).
E. Blow-up of D showing details.
Disrupted very fine sandy laminates with:
a. U-shaped vertical burrows (w);
b. back-filled burrows with spreiten (outlined in 
black); and
c. large cross-cutting burrows with internal pelletal 
fabric (v). (Core 44).
F. Silty and sandy rhythmites disrupted by small burrows with 
pelletal backfill and large root?-burrows. (Core 44).
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layer of small ripple forms may be succeeded upsection by parallel
laminations and then by the fine layer. Silty rhythmites have the 
same types of contacts that are present in the sandy rhythmites.
Graded Rhythmites—  Graded rhythmites (Fig. 40A) consist of a 
lower green clayey silt layer which grades into an upper layer of dark 
brown organic-rich mud. Scouring may be present along sharp erosional 
contacts between successive graded beds. These rhythmites have a 
maximum thickness of 3 cm and they are not burrowed. The mud contains 
roots which are coated or lined with either carbonates, iron-oxides or 
pyrite. This type of bedding is rare.
Laminates—  Laminates are present as laminated sand beds and as 
interlaminated silt and mud.
Laminated sands are typically non-burrowed and very fine-grained.
The laminations are thin (mm) and equant, consisting of alternating 
layers of white very fine sand and black silt-sized opaque minerals. 
Crenulations in the laminae may be present. The thickest beds are 
about 40 (?) cm thick.
The interlaminated silt and mud consists of alternating layers of 
white silt and browner muddier sediment that are 1 to 4 mm thick.
These are the thinnest rhythmites identified. The muddy layers have a 
beaded appearance indicating that they have been extensively burrowed 
by horizontally moving organisms. The primary stratification is quite 
well preserved in spite of the burrowed muddy horizons.
PeJJetal Fabric
Primary stratification in rhythmically bedded deposits is usually 
partially to completely overprinted by burrows with a pelleted 
internal fabric. The burrows are concentrated in the finer layer of
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Fig. 40- (See photograph on next page).
A. X-ray radiograph of graded laminates in FB9 with mineral 
coatings on leaf fronds and small roots.
B. Sequence of units and bedding types in the natural levee (Core 
74, Profile B, Fig. 54). Pelletal silt (FB7) is overlain by 
organic-rich mud (FB8) which grades upward in the rooted clays 
of FB4. FB9 overlies FB4 (rooted clay) along a sharp but 
irregular contact. Here FB9 consists of pelletal silt, 
burrowed silty rhythmites and burrowed sandy rhythmites. Even 
the most surficial sediments are quite muddy and extensively 
burrowed.
to 
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individual rhythmites where they form coalescing masses (Fig. 36),
They are horizontal to sub-vertical in orientation and cross-cut 
primary stratification in coarser layers of rhythmites. Pelletal 
fabric results when burrow density is so great that individual burrow 
boundaries are lost, primary stratification is destroyed, and all that 
is visible is a mass of burrow fill (Fig. 35A, C).
The most prominent and pervasive burrow present in these flood 
basin deposits is an unlined, cylindrical (diameter: 0.7 cm) burrow 
with a poorly developed meniscate internal structure. Close 
inspection of the menisci indicate that the burrower sorted the 
sediment into coarse and fine layers. Discrete mud-rich pellets form 
finer-grained menisci and relatively loose silt or sand forms the 
coarser menisci (Fig. 39B). The irregular menisci appear as arcs that 
do not extend all the way across the burrow (Fig. 39B). Brownish-gray 
mud-rich pellets appear to 'float' in a coarser, whiter, better-sorted 
matrix.
Sediments exhibiting pelletal fabrics are further divisible into 
pelletal sand, pelletal silt, pelletal mud and pelletal clay depending 
on the dominant grain size present. Pelletal mud and pelletal silt 
are common lithofacies and are easily recognizable because of the 
marked contrast between the brown muddy pellets and the white silt 
matrix. Pelletal clay and pelletal very fine sand beds are more 
difficult to recognize because of an associated absence of contrasting 
1ithologies.
Pelletal Silt—  Pelletal silt, the most common bedding type in 
levee and splay lobe deposits, consists of small pockets (mm) of clay, 
clayey silt or mud in a contrasting matrix of silt, clayey silt or
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sandy silt (Fig. 35A, B, C). Traces of the original rhythmic layering
occur as remnants of clay/silt laminates or thin silty rhythmites 
(Fig. 39C). Iron-oxides are present as linings around small root 
traces (mm in diameter) and as diffuse granular precipitants (in X-ray 
radiographs) in the coarser grained matrix of the pelletal fabric.
Even though some of the more massive-appearing pelletal silt beds 
resemble resedlmented sand-sized rip-up clasts in a silt matrix, I did 
not interpret them as such because I usually observed a trace of 
either primary stratification or remnant meniscate structure in them.
Pelletal Sand—  Pelletal sand consists of a very fine-grained 
sandy matrix that surrounds muddy pellets that are only slightly 
enriched in clay. This lithology is not very common.
Pelletal Mud and Clay-- Pelletal mud and clay consist of clay- 
rich coalescing pelleted burrow fill surrounded by a trace of clean 
silt matrix (Fig. 37D, 37E, 35E). Locally unburrowed remnants of the 
original bedding are present as angular clasts (?) of minutely (1 mm) 
laminated white silt and brown clay. Individual burrows in mud or 
clay are not recognized because the density of the burrows is so high.
The original bedding in pelletal mud or clay probably consisted 
of: 1) interlaminated silt and clay (minute equant laminations), 2) 
graded clay laminations, or 3) clayey rhythmites (nonequant lamina­
tions where a thin basal silty laminations fines upward into a thicker 
clay layer). Each clay lamination, pair of laminations or rhythmites 
would be affiliated with a single flood event.
Origin of Burrowed Fabric
Meniscate burrows similar to the burrows described here have been 
previously recognized in lower Mississippi Valley levee deposits by
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Hells (1977). He was not able to determine what organism was 
responsible for the burrow but suspected either an arthropod or 
polycheate worm.
The trace fossil association for non-marine rocks is referred to 
as the Scovenia ichnofacies (Seilacher, 1967). This ichnofacies 
includes a number of ichnogenera with meniscate burrows including 
Scovenia and Anchorichnus. These inchnogenera are described by Frey 
et al (1984) in an attempt to clarify taxonomic and other features of 
this ichnofacies. Scovenia aracilis has longitudinally striated burrow 
walls. Anchor ichnus anchorichnus has a distinctive wall lining.
Anchorichnus coronas has a thick lining with very prominent menisci. 
Frey et all (1984) interpret the meniscate burrow that Hells (1977) 
observed in Mississippi Valley flood plain deposits as belonging to 
the ichnogenus Anchorichnus coronas. However, the common burrow that 
I have observed do not have either wall linings or prominent menisci. 
These burrows with their pelleted internal fill resemble the trace 
fossil, tfuensteria so., as described and photographed by Bracken and 
Picard (1984, see Fig. 9).
Maensteria is an actively filled, cylindrically shaped, unbranched 
burrow characterized by a poorly developed meniscate structure and a 
lack of wall structure and ornamentation. Afuensteria occurs in both 
marine (Pemberton and Frey, 1983; 1984) and fully terrestrial rocks 
interpreted as glacial lake( see Ekdale et al, 1984) and fluvial 
(Bracken and Picard, 1984; Squires and Advocate, 1984) in origin.
Hith the exception of the wall lining Maensteria so. is quite 
similar to Anchor ichnus coronas. Frey et al (1984) suggest that the 
prominent internal meniscate structures of Anchor ichnus coronas were
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caused by an infaunal deposit feeder that packed or backfilled its
burrow as it periodically inched its way forward (i.e. polychaetes and 
crustaceans). They also postulate three possible mechanisms for the 
origin of the sorted burrow fill: 1) sediment ingestion and sorting in 
the animal's gut, 2) sediment sorting by the animal's appendages and 
body movements as the tracemaker passed materials around itself, or 3) 
a combination of these two processes (Frey et al, 1984).
Chamberlain (1975) summarized the tracemakers and traces that 
occur in non-marine environments. He presented several examples of 
arthropod traces but none resembled Maensteria. Several arthropod 
groups excavate shallow tunnels in wet substrates near streams and 
pelletize the overlying ceiling sediment as they go. Ceilings 
probably collapse into the hole shortly after the burrower passes.
There is no evidence of tunnel preservation in these cores if this is 
how pelletization occurs.
The identity of the selective deposit feeder(s) responsible for 
Wuensteria and Muensterla-1ike traces is unknown. Aquatic oligo- 
chaetes (Squires and Advocate, 1984), polychaetes (Frey et al, 1984; 
Kells, 1977) and arthropods (Frey et al, 1984, Wells, 1977) have been 
suggested. I believe this trace is caused by arthropod activity based 
on the arguments presented by Frey et al (1984).
Interpretation of Stratification 
Factors Controlling Stratification—  As water levels rose in the 
paleo-channel during flood stage, flowing water entered the crevasses 
as soon as the water elevation exceeded the elevation of the floor of 
the crevasse. The crevasses then acted as conduits between the 
paleo-channel and the flood basin, and contributed to the filling of
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the flood basin. Shallow coalescing sheet flows which were 
predomiantly subaerial spread out over the splay lobes and levee 
whenever flood stage exceeded the elevation of the crevasse and main 
channel levees. Unchannelized sheet flows also formed in distal parts 
of the splay where crevasses became shallower and narrower. Bank 
overtopping flows would initially enter topographic lows in the 
cutbank and in crevasse levees. Depending on duration and magnitude 
of flooding, subaqueous conditions may have persisted over the whole 
flood plain allowing sheet floods to enter a standing body of water.
The relative thickness and grain size of the interlayered 
lithologies in flood basin deposits is highly variable locally. This 
variation reflects the relative amount of bedload versus suspension 
load sedimentation, the length of time between successive episodes of 
bedload transport, local topography, proximity to the source of 
sediment, duration of sub-aqueous conditions, and the number of 
overtopping events per annual flood cycle.
The post-depositional modification of primary fabric by burrowers 
into pelletal fabric is related to thickness of the layers deposited 
during an annual flood cycle, the number of sheet floods per cycle, 
the length of time that the layers remain in subaqueous conditions, 
surface elevation, and the length of time between successive floods.
Proximality Trends-- A great many factors interact to farm locally 
variable stratification in levee, splay and backswamp deposits.
However, the distance from the sheet flood source is the principal 
factor that controls the relationship between layer thickness, 
stratification type and the degree of bioturbation in these deposits. 
Such systematic changes in event stratification relative to distance
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from the sediment source are referred to as 'proximality trends*
(Aigner and Reineck, 1982).
Proximality trends are present in levee, splay and backswamp 
deposits because as the distance from the paleo-channel and crevasses 
increases, stratification and grain size change in a predictable 
manner: 1) grain size decreases from fine grained sand to clay, 2) 
sandy rhythmites are replaced in succession by silty rhythmites, 
pelletal silt, pelletal mud and pelletal clay (Fig. 41), 3) the 
thickness of the rhythmic beds decreases, and 4) the intensity of 
disruption by burrowers increases. A summary sketch shows the 
surficial distribution of bedding types in flood basin deposits (unit 
FB9) relative to crevasses and the paleo-channel (False River) which 
act as sheet flood sources (Fig. 42).
The Effect of Flow Regime—  The sheet flood currents are strongest 
near their sources because they have a component of velocity from the 
main stream or crevasse flow as well as a component of velocity from 
spill-over and acceleration downslope due to gravity. Thick intervals 
(dm) of parallel laminated very fine sand in the levee cutbank may 
indicate upper flow regime plane bed conditions. But such beds are 
rare and restricted to only a narrow zone within meters of the 
paleo-cutbank.
Hell-stratified sandy rhythmites with the thickest sand layers and 
the least disturbance of primary stratification by burrowers are very 
common in topographically high areas such as levees along the paleo- 
channel and crevasses. Here the coarsest sediment (0.25 mm diameter) 
is rapidly deposited from the sheet flows along the mainstream and 
crevasse levees. Very fine sand (0.0625-0.125 mm) and coarse silt are
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the most common grain sizes present in the coarse layers. Parallel 
laminations at the base of the coarse layer are replaced upwards by 
very small-scale ripple laminations and then a package of succesively 
finer graded laminations.
The stratification sequence can be interpreted in two ways 
according to experimental data relating mean size and mean velocity 
for flow depths of about 40 cm presented in Middleton and Southard 
(1977, p. 7.37). For a mean grain size of 0.1 mm: 1) a sheet flow 
emplacing parallel laminations under upper flow regime plane bed 
conditions (60-100 cm/sec) decelerates into a lower flow regime (less 
than 60 cm/sec) where r ipple laminations are emplaced; as the current 
wanes below the threshold of movement successively finer graded 
laminae are emplaced during small surges; or 2) at very low velocities 
below the threshold of movement, parallel laminae are emplaced by 
successive pulses of decelerating sediment laden waters which 
increase in intensity over the flood; as flow velocity increases lower 
flow regime ripple laminations are emplaced, and as the flood wanes 
successively finer graded laminations are emplaced.
I favor the first interpretation. Dunes are missing primarily 
because the grain size is too small (very fine sand) and water depths 
are too shallow for dunes to form. At very shallow depths, with 
increasing velocity, ripples at small grain sizes (less than 0.1 mm) 
will change directly into upper flow regime plane beds and skip the 
dune phase (see Blatt, Middleton and Hurray, 1980, p. 142).
With increasing distance from the sheet flood sources current 
velocities rapidly wane due to friction on a vegetated terrain. At 
intermediate distances from the source sand is replaced by more thinly
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layered silt with parallel and ripple laminations which is deposited 
from lower velocity currents. Silty rhythmites are typically more 
thinly interlayered than sandy rhythmites and grade distally into 
minutely (mm) interlaminated silt and clay which is easily disrupted 
by burrowers into massive appearing pelletal silt beds. Clay or mud 
layers are deposited from suspension distal to the source. Here a 
pair of coarse and fine laminations represents deposition from a 
single decelerating sheet flood. Thus the thickness of deposition 
associated with a single event, in this case, a sheet flood, decreases 
with increasing distance from the source.
Topography, Burrowing and Proximity to Source—  Primary 
sedimentary structures have a better chance of preservation near sheet 
flood sources because here rapid burial and thick deposition isolate 
lower layers from disturbance by burrowers. In addition to this, clay 
or mud layers deposited from suspension or as a drape left as the 
water table lowered are thinner in topographically high areas.
Burrowing activity is restricted in topographically high dryer areas 
which drain faster after a flood and enhanced by puddle-like or damp 
conditions in low-lying areas closer to the flood basin. Thus sandy 
and silty rhythmites with well-preserved structures are common in a 
narrow band along the paleo-channel in levee deposits and along 
crevasses in splay deposits.
On distal topographically lower parts of the levee and on splay 
lobes, interlayering is thinner to start with and a short period of 
burrowing in predominantly silt-rich lithologies could effectively 
destroy nearly all primary stratification and generate pelletal silt 
beds. Pelletal silt grades basinward into pelletal mud and clay in
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the backswamp. The thickest (cm-dm) mud or clay intervals in a 
rhythmically bedded sequence obviously indicate prolonged periods of 
suspension sedimentation in a 'filled1 flood basin and a distal source 
for the flood waters.
Graded Rhythmites—  The non-burrowed, graded rhythmites were 
probably deposited subaqueously as successive sheet floods entered 
anaerobic ponded water, decelerated and deposited a sequence of graded 
layers. Anaerobic conditions prevented burrowers from disrupting the 
primary stratification. The rooted layers at the top of graded layers 
indicate intervals between flood seasons.
Contacts Between Layers—  The presence of flame structures 
extending from the tops of fine layers up into the overlying sand 
layers suggests that recently deposited soft water-logged mud was 
inundated by a second sheet flood during the same season. Deposition 
of a sand layer over the incoherent mud allowed soft sediment 
deformation to take place in the form of flame structures. Sharp, 
horizontal contacts lacking disturbance by burrowers may also indicate 
rapid burial associated with multiple sheet floods.
Burrowed contacts at the base of sand layers accompanied by 
backfilled burrows that extend through a sand layer and up into the 
next adjacent mud layer may represent the escape of the burrowers 
after deposition from an upper flow regime sheet flow. This would 
explain the absence of a sharp contact at the base of the sand bed.
Recognition of Flood Events—  An annual flood season may include 
multiple sheet flood events that result in the deposition of a stack 
of laminates or rhythmic beds. Recognition of the end of an annual 
flood season in the stratigraphic record is difficult because
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bi.oturbati.on so pervasively disturbs primary stratification, because
organic material which could serve to demarcate seasonal boundaries is 
so pervasively oxidized and missing from these deposits and because 
rooted mud layers that potentially can be used as seasonal indicators 
can be amalgamated.
Other Biotarbation Structures
Root Burrowed Silt—  There is a rare occurrence of a separate 
sediment fabric that consists of a mud-rich matrix, chocked full of 
small holes filled with silt. These holes may be vacated root 
burrows.
Dwelling Burrows—  Large dwelling burrows(?) or root traces which 
are up to 10 cm in diameter cross-cut both primary stratification and 
secondary (pelletal) fabrics (Fig. 39D, 39E, 39F, 37A). These 
structures are irregular in cross-section and may be partially lined 
by clay (Fig. 39F). Internal sediment consists of either mud pellets 
or rip-up clasts in a matrix of very fine sand and silt. Horizontal 
layering in the internal fill may be interpreted as either geopetal 
infilling or active backfilling by a burrower. These structures are 
large enough to be crawfish burrows or vacated tree root burrows.
Other burrows which are present but rare include 1) simple 
vertical U-shaped burrows with Fe-oxide linings and 2) backfilled 
vertical burrows with U-shaped meniscus structures which extend 
downward from bedding planes (Fig. 39D, 39E).
Root Structures and Organic material—  Besides a few sub-vertical 
root-hairs (1-3 mm diameter), organic material such as roots, wood, 
tree trunks and leaves is rarely preserved in levee and splay deposits 
because of rapid oxidation. Primary organic material is preferential-
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ly preserved in thick (cm) layers of mud or clay.
Relatively impermeable clay layers are the sites tor concretionary 
overgrowths of iron-oxides or carbonates on root hairs. Simple root 
linings appear as bright hollow cylinders in the radiographs.
Carbonate concretions up to a cm in diameter occur either singly with 
a root hair as nucleus or in chains when they nucleate on leaf fronds.
In backswamp clays (FB4), large gray root-mottles caused by tree 
root penetration commonly disrupt strata (i.e. Fig. 43D). These 
mottles are cm in width and up to several decimeters in apparent 
length. They are recognized in cores by their elongate, irregular 
shapes, and because the clay inside the mottle contrasts in color, 
grain size, and/or concretion content with the sediment outside the 
mottle.
The gray color indicates that reducing conditions are present in 
these localized zones. Fragmentary remains of tree roots or very fine 
particles of disseminated organic material may be incorporated in the 
gray zones (Fig. 430). Slickensides and/or fragmented (?) clay may 
occur along mottle edges.
Retallack (1983A, 1983B) presented several hypotheses to explain 
the origin of similar zones of reduced sediment surrounding plant 
remains. Here, they are probably the result of both the anaerobic 
decay of roots in ground water after burial and illuviation of clays 
into the vacated root burrows. There is no evidence of geopetal 
infilling of the root burrows in X-ray radiographs. Brecciation of 
clay along mottle edges is probably caused by a combination of 
shrinking and swelling of clay, penetration by root hairs which are 
attached to tree roots and displacement of clays during penetration by
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Fig. 43- X-ray radiographs (negatives) of backswamp deposits.
(See photograph on next page).
A,B,C,D. FB4: Typical backswamp rooted clays (FB4). Note 
mottling caused by patches of clay with concretions (light 
colored patches) and concretion-free clay (dark gray patches). 
Large patches of dark gray concretion-free clay are large 
clay-filled root burrows (D). Granular Fe-oxides associated 
with pelletal fabrics show up well in C and D as faint circular 
patches. Tree roots are black patches (0) and fine root hairs 
without concretionary linings occur as black wiggly lines.
(A and B: Core 69; C and D: Core 68).
E. Contact between the mudball conglomerate (FB3) and underlying 
sandy clayey silt (FB2) shows interpenetrating lithologies and 
a preponderance of mudballs. Both units have a concretionary 
fabric indicated by the light patches in the radiograph. (Core 
68).
F. FB2; Massive clayey silt with Fe-oxides in the upper part of 
the radiograph. (Core 66).
G. The contact between the dark blue clay (FBI) and the overlying 
clayey silt (FB2) lies below the black organic debris. In the 
lower part of this radiograph, granular Fe-oxides appear in FBI 
as fuzzy white patches. Above the contact, FB2 is structure­
less and devoid of concretionary material. (Core 66).
H. The dark blue clay (FBI) at the base of the sequence includes 
twigs (black), leaf layers (L) (black pencil-thin lines), and 
burrows? (white, vertical lines) lined with pyrite druses (B). 
Mottled horizons indicate a burrowed substrate (M). (Core 66).
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tree roots.
Suomary of Bedding Types 
figure 44 shows the condition of rhytbnites as a function of 
progressive disturbance by burrowers. Ideal rhythmites consist of 
well-stratified sand or silt layers that fine upward into mud or c lay 
(Fig. 44A). If the suspension layer at the top of the cycle is thin, 
sandy rhythmites may consist of ripple-laminated sand beds separated 
by burrowed mud-rich drapes (Fig. 44B). Each drape is completely 
burrowed into a pelletal fabric. Where rhythmites have thicker 
suspension layers, thick, densely burrowed, pelletal muds separate 
partially disrupted crossbedded sands. Only traces of the original 
bedding may be preserved if a wormy fabric is present (Fig. 44C). In 
more thinly layered rhythmites or laminates, burrows in the finer 
layers completely obliterate sedimentary structures to form rather 
homogeneous-appearing pelletal silt (Fig. 44D). If original stratifi­
cation consists of alternating minute laminations of clay and silt, 
such as is common in backswamp deposits, a pelletal mud will develop.
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PROGRESSIVE BIOTURBATION OF RHYTHMITES 
IN LEVEES AND SPLAYS
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Fig, 44- Conditions of rhythmites as a function of 
progressive disturbance by burrowers.
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STRATIGRAPHY
Units
The principal backswamp units include from the base upward: 1)
FBI: dark blue clay with leaf layers, 2) FB2: massive very fine sandy 
clayey silt, 3) FB3: mudball conglomerate, and 4) FB4: rooted clay 
(Fig. 45).
The sequence associated with levee/splay progradation into the 
flood basin is about 8-10 m thick maximum (Fig. 46). The base of the 
sequence is marked by the change in lithology from dark blue clay 
(FBI) to a burrowed silty clay (FB5). Additional levee and splay 
units include: 1} FB6: rhythmically layered silt, 3) FB7: pelletal 
silt, 4) FB8: dark-brown pelletal mud, and 5) FB9: rhythmically 
layered sand, silt and clay. The term, 'proximal', refers to levee or 
splay deposits which are adjacent to the paleochannel. 'Distal* refers 
to levee and splay deposits which are distal to the paleochannel.
Crevasse-fill is divisible into five units (CV1 thru CV5) emplaced 
during seasonal or sporadic flow conditions in discrete channels (Fig. 
47).
Backswamp
FBI— Dark Blue Clay—  The deepest unit encountered consists of 
bluish-gray clay (Fig. 48, 43H). Locally it has intercalations of 
silt and macerated organic debris. These organic-rich zones occur at 
intervals approximately 1 to 1.5 cm apart and consist of several leaf 
layers with minor woody material interlaminated with clay. The silt 
layers are locally burrowed into wispy-appearing diffuse layers. 
Vivianite nodules and tiny rootlets with probable pyrite druses are 
also present (Fig. 43H). The layers of organic debris are not present
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Fig. 46- Stratigraphic sequence in levee and splay lobe deposits.
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Fig. 47- Cross-section through crevasse channel fill at site 
CV-28. This profile is part of splay profile F.-E' 
(Fig. 10, page 77).
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in every core.
In the backswamp, these clays are overlain by a narrow zone (10 cm 
thick) of rooted clay/silt laminates with probable iron-oxides as root 
linings (Fig. 43G). These are in turn overlain by the coarser grained 
silts and sands of unit FB2.
FB2--Very fine Sandy Clayey Silt-- This unit consists of 
massive-appearing, slightly clayey, burrowed, pale-green, very fine 
silty sand and sandy silt (Fig. 48, 43E, 43F, 43G) . Patches of 
dark-gray, organic-rich clay representing either rip-up clasts or 
infillings of vacated root burrows (Fig. 43G) are present at the base 
of the unit. Primary stratification is present only as sporadic zones 
of faintly laminated silt or more rarely, as single faint cross-sets 
in very fine sand.
Large burrows, 3-4 cm in diameter, with partial clay linings and a 
faint geopetal (?) or meniscate (?) structure cross-cut bedding. The 
burrows are filled with debris such as clay balls, loose silt, and 
partially cemented silt clasts. Faint precipitates of iron-oxide 
(Fig. 43E, 43F) and oxide-rich clay films (argillans) segregated by 
illuvial processes are also present.
FB3— MudbaJJ Conglomerate—  This unit consists of unconsolidated 
clay or mud clasts (2 cm maximum diameter) in a matrix of silt and 
smaller rip-up clasts (Fig. 48, 43E). A sharp contact separates this 
unit from the underlying silty sand (FB2) (Fig. 43E). The clasts are 
angular to rounded and exhibit a variety of colors.
In one excellently preserved bed about 25 cm thick (Core 65, Fig. 
22A), the mudball conglomerate appears to be normally graded. 
Matrix-supported angular mudballs up to 2 cm in diameter in a silt
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matrix fine upward into medium-grained, well-sorted, clast-supported 
mudballs at the top. This bed may actually consist of several 
upward-fining beds rather than one thick bed. Bedding planes in 
clay-rich beds are difficult to resolve.
This unit changes up-section into a highly jumbled section of 
interpenetrating clay-rich lithologies which make it difficult to 
delimit the actual contact between the conglomerate (FB3) and 
overlying rooted clay (FB4) (Fig. 48). Even the lower part of FB3 
consists of the interpenetrating lithologies (Fig. 43E). Here the 
silt matrix between the mudball clasts transmits more moisture to the 
clays so that they are wetter and more plastic than the overlying 
rooted clays (FB4). Pressure from coring may have mobilized the 
plastic clays so that they flowed to form the jumbled zone. The 
jumbled lithologies could also represent 1) slumping into vacated root 
burrows, or 2) mottling due to an extensive root burrowed deposit.
FB4— Rooted Clay—  A thick (5 m) rooted clay occurs as the 
superficial unit in the backswamp sequence (Fig. 48, 43A, 43B, 43C,
43D). The main characteristics of this clay are: 1) poorly preserved 
primary stratification, 2) extensive root-mottling, 3) carbonate 
nodules and 4) oxide precipitates. It ranges in color from green to 
gray to brownish gray with decreasing depth. Shale or clay color is 
possibly correlated with carbon content and the ratio Fe+2/Fe+3 
(Potter, 1980). Primary stratification is obliterated by burrowing, 
root-mottling caused by tree root penetration, small root hairs, and 
even dense nodule formation. Pelletal mud and pelletal clay are 
common facies, with sporadic layers of pelletal silt. The evidence of 
primary stratification is in the form of 1) unburrowed remnants of
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clay/silt laminates, 2) rare layers of macerated organic debris, 3)
leaf fronds separating clay layers, and 4) rooted horizons.
Although vertically oriented root hairs (up to 2 mm in diameter) 
are ubiquitous, macerated debris such as twigs, wood chips and leaf 
fragments is preserved only rarely in discontinuous horizons. Primary 
organic debris appears black in X-ray radiographs (Fig. 43D) .
Carbonate and iron-oxide minerals are common precipitates. The 
sites and occurrence of mineral precipitation is partially controlled 
by the presence of burrowed fabrics and organic material. The early 
diagenesis of nodules and precipitates in backswamp deposits is 
discussed in detail by Ho and Coleman (1969) and Coleman (1966).
Secondary mineral coatings and replacements allow organic material 
that would otherwise be oxidized to be preserved as 'fossil* casts of 
the original organic material. Root hairs commonly have either 
carbonate or iron-oxide coats which appear in X-ray radiographs as 
thin bright, rod-shaped linings with sharp boundaries. If thick 
enough, carbonate coatings may develop into nodule-forms up to 1.5 cm 
in diameter. Carbonate nodules appear as extremely bright blurs 
without sharp outlines in radiographs.
Mineral coatings are present on: 1) isolated sub-vertical root 
hairs, 2) vertical root hairs (0.5 mm diameter) arranged in rows that 
terminate upward along irregular horizons or, 3) leaf fronds along 
partings that appear as as reticulate networks of tiny hollow rods 
(dimensions of 0.4 mm diameter X 3.0 mm in length or chains of 
carbonate nodules.
Granular iron-oxides are commonly concentrated in the silt-rich 
matrix between the pellets in burrowed fabrics. In radiographs,
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individual granules are clustered into ovate zones (0.5-1.3 cm in 
diameter) which are present as faint, diffuse appearing white-ish 
blurs (Fig. 43C, 4 3D). The burrow forms and pelleted backfill are 
rarely visible.
This unit is pervasively cross-cut by elongate, irregularly shaped 
root-mottles (cm X dm) caused by tree root penetration (Fig. 43D).
The gray clay inside the mottle often contrasts in color, grain size, 
and/or concretion content with the sediment outside the mottle. 
Fragmentary remains of tree roots or very fine particles of 
disseminated organic material may be incorporated in the gray zones. 
Slickensides and/or fragmented (?) clay may occur along mottle edges. 
The root-mottles are usually concretion-free but penetrate clay with 
carbonate nodules, root linings (carbonate and iron-oxide), coated 
leaf fronds(carbonate) and pelletal facies with granular iron-oxides.
The rooted clay (FB4) tends to coarsen up-section near the 
paleo-channel by grading from clay to mud and by the addition of silty 
or sandy horizons. It can be subdivided into four subunits (Fig. 48).
The lowermost subunit, FB4A, consists of pale green clay with 
abundant concretionary material and sporadic silty horizons which 
decrease in thickness and become rarer upsection. It is extensively 
cross-cut by the gray, relatively concretion-free root mottles. 
Granular oxides are concentrated in burrowed fabrics in the 'host 
clay. It is gradational with the overlying subunit.
FB4B consists of extensively root mottled gray clay which lacks 
distinct silt horizens. Carbonate linings and nodules are very 
abundant here especially outside of the root mottles.
FB4C is a gray clay with carbonate coated leaf fronds. Locally,
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red banding is associated w i th the coated leaves. The red bands are
discontinuous and irregular in thickness.
FB4D is a brownish-gray mud with a burrowed, or pelletal fabric. 
Remnants of silt and clay laminations are present sporadically.
Levee and Splay Lobe 
FB5--Burrowed Silty Clay-- (Fig. 38A, 38B)—  Massive to burrowed 
bluish-green silty clay overlies FBI (Fig. 30C, Fig. 22A). Locally it 
is silty enough to be called clayey silt. It is mottled appearing in 
radiographs because 1ight patches of granular iron-oxides are associa­
ted with pelletal fabric. Nodules are not present and coated root 
hairs are rare. Primary stratification probably consisted of 
interlaminated silt and clay or silty rhythmites.
FB6--Rhytbmically Layered Silt-- (Fig. 38C, 38D, 38E, 38F)—  FB6 
is principally a well-stratified, yet burrowed silt. The rhythmic 
nature of the bedding is obvious with burrows concentrated in clay or 
mud layers. Small-scale cross-stratification and parallel laminations 
are well preserved in sand and silt layers. Silty rhythmites are the 
most common facies but burrowed silt/mud laminates, pelletal silt 
layers, sandy rhythmites and a few rooted clay layers are also 
present. In rare occurences, thick beds (10-30 cm) of non-burrowed 
cross-stratified very fine-fine sand are present (Fig. 38F), Large 
burrows cross-cut the burrowed laminates and rhythmites (Fig. 38F).
FB7—  Pelletal Silt—  (Fig. 35A, 35B, 35C, 35D)—  The well- 
stratified silt (FB6) is succeeded upsection by a slightly clayey, 
sandy pelletal silt with a few remnants of parallel laminations or 
ripple forms. Sporadic silt/mud laminates have burrowed muddy 
horizons. Granular iron-oxide precipitates are associated with the
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pelletal fabric (Fig. 35B, 35D). Large burrows that cross-cut the 
pelletal fabric are common. This unit grades upward over a vertical 
distance of several cm from pelletal silt into a dark brown, organic 
rich mud (FB8) or a gray rooted clay (FB4>.
FB8— Dark Brown Pelletal Hud—  (Fig. 35E, 35F, 35G, 35H) —  This 
dark-brown organic-rich pelletal mud can be traced fairly extensively 
as a marker bed and has gradational contact with the underlying and 
overlying units (Fig. 35E, F, H). Its brown color is probably a 
diagenetic phenomenon related to oxidation of a relatively thick A 
horizon that developed during a prolonged period of non-deposition.
If cores are allowed to oxidize, multiple dark brown layers may appear 
in FB4, the overlying unit, as well.
This pelletal mud includes well-preserved coalescing masses of 
pelleted burrow fill with overlapping meniscate structures (Fig. 35E) . 
Remnants of minutely interlaminated (1 mm) fine silt and brown clay 
are present. Granular iron-oxide concretionary material is associated 
with coarser parts of the pelletal fabric (Fig. 35H).
FB9— Rhythmically Layered Sand, Silt and Clay—  (Fig. 37, 39,
40B)—  FB9 consists principally of sandy rhythmites, silty rhythmites 
and pelletal silt which exhibit the proximality trend in 
stratification. Graded rhythmites, laminated sands, rooted muds and 
interlaminated silt and mud are also present.
A sharp contact overlain by a coarser layer with basal mudballs is 
present at the base of the unit (Fig. 40B, 49). Locally (along 
proximal splay profiles C and D) the unit interfingers with rooted 
clays (FB4) which split it into an upper and lower zone (Fig. 30).
Agriculture has modified the upper 20 to 50 cm of this unit.
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Fig. 49- Progradaticn in FB9.
A. Proximal splay lobe. (Gore 44).
B. Proximal levee. (Core 72).
C. Distal levee. (Core 76).
D. Distal splay lobe:
Fining-upward Sequence (Core 101).
E. Distal splay lebe:
Coarsening-upward sequence (Core 54)
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However the unit is highly variable and is stratigraphical1y complex
with a definite structure to its variation. Both lateral and vertical 
variation are related to to distance from the sources of sheet floods. 
This has been discussed in great detail in the previous section 
entitled, 'Sedimentology of Sheet flood Deposits' and is briefly 
summarized below.
With increasing distance from the source of the sheet flood, the 
bedding types change in a predictable manner in the upper part of the 
unit: 1) sandy rhythmites are replaced in succession by silty 
rhythmites, and pelletal silts (Fig. 41), 2) the thickness of the 
rhythmic beds tends to decrease, 3) the intensity of disruption by 
burrowers increases, and 4) grain size decreases. Distal to sheet 
flood sources pelletal silts grade into pelletal mud and clay of the 
backswamp.
Thus the thickest, least burrowed, best-stratified sandy 
rhythmites with wel1-developed cross-stratification (10 cm thick 
sands) are present in the upper part of FB9 in narrow zones along the 
paleo-channel levee and crevasses close to their origination points.
Here silty rhythmites, pelletal sand and pelletal silt beds are also 
important but subordinate to the dominating sandy rhythmites. The 
lower part of FB9 in proximal splay deposits is more extensively 
burrowed into pelletal silt.
The most thinly interlayered and extensively burrowed rhythmites 
(and laminates) and the thickest pelletal silt beds occur distal to 
the paleo-channel in levee deposits and distal to crevasses in splay 
lobes. Here sandy and silty rhythmites are minor components.
While the surficial part of FB9 is increasingly more burrowed and
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less stratified with increasing distance from the sheet flood source, 
stratification in the lower part of FB9 becomes better preserved 
closer to the flood basin. Well-stratified silty rhythmites, graded 
rhythmites and burrowed laminates are present here as well as some of 
the thickest sequences of non-burrowed cross-stratified sands. These 
well-stratified deposits are often succeeded upsection by thick 
pelletal silts in distal levee or splay deposits.
Crevasse Channel Fill
CV1— Laminated Hud Hith Plant Debris—  (Fig. 50A)—  The unit at 
the base of the channel fill sequence consists of dark gray mud and 
abundant organic debris (Fig. 51C). A thin basal lag (cm) of wood 
chips, mudballs, twigs and/or shell hash (Fig. 51C, 52C, 52D) is 
overlain by interlaminated mud and macerated leaves and small twigs 
(Fig. 51C). These laminations drape larger branches and wood 
fragments.
Above this are clay/leaf laminates lacking large chunks of wood.
The strata between the basal lag and the top of the clay/leaf lami­
nates form an upward-fining cycle (Fig. 50A). A similar upward-fining 
cycle overlies this basal cycle. Above this are several beds of 
rip-up clasts which are separated by clay laminations or silt/leaf 
rhythmites. Examples of beds of ripup clasts that are present in 
crevasse fill are shown in Figures 52E, 52F, and 53F. The unit is 
topped by a layer of wood.
CV2— Laminated Silt with Leaf Layers—  (Fig. 50BJ—  CV1 is 
overlain by a laminated silt with leaf layers (Fig. 51B, 51C). Hood 
fragments are not present here. Sporadic mudball horizons and ripple 
laminated layers (1 cm thick) are interbedded with the laminated
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Fig. 50- I’r e v a s s e  channel fill units at site C V — 28.
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Fig. 51- (See next page).
A. Set of photographs showing stratification in surficiai splay 
lobe deposits. Here FB9 overlies FB4 and consists of 
pelletal silt, pelletal mud, and burrowed rhythmites with 
traces of small ripple laminations. Portions of this core 
are shown in greater detail in Figures 38 and 39. (Core 54, 
Approximate Depth: 20-140 cm).
B. Sequence of units in crevasse channel core CV-28-4. Figure 
50 shows descriptions of crevasse channel units.
C. Sequence of units in crevasse channel core CV-28-5. Figure 
50 shows descriptions of crevasse channel units.
TOP t o p  CV28 t o p  CV28
C V - 5
EE! cv-3
C V -2
C V-1
LJ FB-7
BASE
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Fig. 52- Crevasse channel till. (See next page).
A. Photograph of slab showing complexly inter laminated very 
fine sand, silt, clay and organic debris which is typical of 
crevasse channel fill. (Core 8, 100-140 cm).
B. X-ray radiograph of same slab in A. Organic material 
appears black.
C. Photograph showing contact between the crevasse channel fill 
sequence and the underlying pelletal silt (FB7). (Core 8, 
140-180 cm).
D. X-ray radiograph of same slab shown in C.
E . Inter layered stratified mudbal1 beds (dark ) and very fine 
sand and silt beds. Mudballs are mixed with organic debris. 
Sand beds also include mudballs which are aligned along 
traces of foreset laminations outlined by leaves draping 
very small ripple forms. The leaves appear as black lines 
in the photograph.
F. The dark gray mud-rich bed in this photograph is actually a 
bed of ripup clasts. The largest ripup clast is about 2 cm 
in diameter and is light colored relative to the finer 
grained matrix.
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Fig. S3- X-ray radiographs of crevasse channel fill. Core CV-19.
A. 0-40 cm: Mottled organic-rich muddy sand and lighter silt.
B. 40-80 cm: Organic debris such as twigs, stems and leaf 
nor izons appear black in the radiograph.
C. 80-100 cm: Twigs appear as black patches. Graded silt
layers and complexly inter laminated clay, silt and leaf 
layers are also present. Soft sediment deformation was 
probably caused by v ibracor ing.
D. 100-140 cm: Packages of graded silt laminations are 
separated by darker colored organic-rich horizons that 
contain particulate organics and leaves.
E. 160-200 cm: Thick graded silt laminations up to several cm
thick are present. Packages of graded laminations are 
sporadically separated by organic (detrital) and clay-rich 
laminations which appear as dark gray lines in the 
radiographs. Detrital organics also occur as leaf layers 
(black horizontal lines) and as random twigs and particulate 
debris (black specks). Very small ripple forms are present 
in the silt or very fine sand near the 20 cm scale.
F. 200-240 cm: The base of the crevasse channel fill lies at
the bright white spot which is a concretion. Below this is 
the pelletal silt of FB7. The coarse debris above the 
contact consists of ripup clasts and small twigs in a muddy 
matrix. The ripup clasts appear as very faint rounded light 
spots in the radiograph.
G. 240-280 cm: Pelletal silt of FB7.
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silts. Silt laminae or, more correctly, silt layers are normally 
graded and range in thickness from less tnan 1 mm to 2 cm (Fig. 53E, 
53E). Leaf layers separate either individual graded silt laminations 
or a set of graded silt laminations. The laminations comprising a set 
demarcated by leaf layers may thin upward in a regular fashion. Sets 
of silt laminations may also topped by a mud with a burrowed upper 
contact. Other cores not on the cross-section being discussed exhibit 
intricately interlaminated silts and clays with iron-oxide coated 
roots in the clay laminae (Fig. 52A, 52B, 52C, 52D, 53C, 53D, 53E)
CV3— Laminated Sand—  (Fig. 5QC)—  This unit consists of laminated 
or ripple laminated very fine sand and coarse silt (Fig. 51B, 51C) . 
Organic debris is entirely absent. Hud or clay horizons and beds of 
rip-up clasts are rare. In this unit laminations also range in 
thickness from about 1 mm to 2 cm. Locally, the laminations are 
truncated by scour and fill structures. Here laminations may occur in 
sets similar to those described above. For example, a single 
sedimentation cycle may consist of normally graded layers which are 2 
cm thick at the base of the set and which get progressively thinner 
up-section.
Sedimentation cycles may also consist of laminated sand that fines 
upward into laminated silt and then into a thin layer of slightly 
clayey silt. Sporadic burrowed contacts are present at the top of 
these clayey silts. The burrows are vertical, about 1 mm in diameter, 
and up to 6 mm in length. They are filled with sand from the 
overlying layers.
CV4— Interbedded Clay and Sand—  (Fig. SOD)—  This unit consists 
of interbedded clay and sand or silt (Fig. 51B, 51C). Small-scale
136
£ining-upward cycles are present. Complete cycles consist of a basal 
ripple laminated sand which fines upward into parallel laminated silt 
and then into clay. Other cycles consist of laminated silt 
fining-upward into clay. The clay layers are rooted. A sharp contact 
separates the rooted clay from the base of the overlying silt or sand.
At the top of this is a silt with muddy mottles.
CV5--Mottled Muddy Sand-- (Fig, 50E)-- The base of this unit is 
marked by a bed of probable rip-up clasts. Above this dark-gray 
mottled beds are interbedded with ripple laminated very fine sands 
(Fig. 61B, 51C). The rippled sands indicate periods of bedload 
transport and deposition. The muds with their sandy mottles probably 
are the partial homogenization product of mixing separate sand and mud 
layers due to bioturbation.
Distribution of Units 
Backsvamp
The dark blue clay (FBI), the deepest unit encountered, has a 
blanket-like distribution throughout the study area (Fig. 22, 30). In 
the backswamp, it is overlain by a massive appearing sandy, clayey 
silt (FB2) (Fig. 22A) which is thickest in the western part of the 
backswamp and thins eastward towards the paleo-channel. Above this 
the mudball conglomerate (FB3) forms a thin bed in the lowest part of 
the flood basin (Fig. 22A) which pinches out towards the east.
Rooted clay (FB4) which is the thickest and most surficial of the 
backswamp units grades laterally into burrowed silty clay (FB5) near 
the paleochannel (Fig. 22A). It also interfingers with coarser 
grained levee and splay units (FB6, FB7 and FB9) near the paleo-
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channel (Fig. 22, 30) and is vertically gradational with a thin dark 
brown pelletal mud (FB8).
Levee
Along levee profile A, the silty clay (FB5) thickens and rises in 
elevation towards the paleo-channel (Fig. 22A). Near the paleo- 
cutbank it is overlain in succession by a pelletal silt (FB7) and 
rhythmically layered sand, silt and clay (FB9) which distally 
interfinger with rooted clay (FB4) of the backswamp. Both units are 
thickest at the paleo-cutbank and thin and pinch out westward.
When the concave bench formed proximal levee deposits adjacent to 
the paleochannel were removed by cutbank erosion (Fig. 22A, Profile 
A). Profile B includes proximal levee deposits that were not modified 
by concave bench formation (Fig. 22B, Fig. 54). Here the dark blue 
clay (FBI) and the burrowed silty clay (FB5) were not intercepted 
because the cores weren't long enough (Fig. 54). The deepest unit 
intercepted was a rhythmically layered silt (FB6). Proximal to the 
paleo-cutbank, this silt (FB6) is overlain by pelletal silt (FB7).
Distal to the paleo-cutbank, the two units (FB6 and FB7) are lateral 
equivalents. The pelletal silt (FB7) is abruply overlain by the thin 
unit of dark-brown pelletal mud (FB8) which grades upward into an 
interfingering tongue of rooted clay (FB4). The rooted clay (FB4) is 
overlain by rhythmically layered sand, silt and mud (FB9) which is 
thickest next to the paleo-cutbank, thinning distally.
Splay Lobe
The same sequence of units mapped along levee profile B (Fig. 54) 
is present beneath the splay lobes (Fig. 30). However, here the 
coarser-grained units (FB6, FB7, FB9) are thicker next to the
LEVEE PROFILE B -B '
VERT. EXAGG. X 50
Fig. 54- An expansion of Levee Profile B. Bis location of this
profile is shewn in Figure 6. (Key is shown on Figure 22).
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paleo-cutbank and extend much farther out Into the flood basin than 
they do along the levee profiles.
A fine-grained, clay-rich unit correlative with FBI or FB5 was 
intercepted at the base of the sequence next to the oxbow lake (Fig.
30G) . Distally, this unit presumably grades laterally into rooted 
clay (FB4) more typical of the backswamp. It is overlain by 
rhythmically layered silt (FB6) which grades upward into pelletal silt 
(FB7). Units FB6 and FB7 together form a sediment package that 
thins-out towards the flood basin (Fig. 30H).
Pelletal silt (FB7) is sharply overlain by dark-brown pelletal mud 
(FB8) which grades upward into rooted clay (FB4). Distal to the 
paleo-cutbank, rooted clay (FB4) thickens and replaces the silt units 
(FB6 and FB7) laterally. Proximal to the paleo-cutbank the rooted 
clay (FB4) inter fingers with the coarser units representing levee and 
splay progradation (FB6, FB7, FB9) . The surficial, rhythmically 
bedded sand and silt and clay (FB9) also thins and fines towards the 
flood basin.
Crevasse Channel Fill 
Five units were observed in a cross-section through crevasse 
channel fill (Fig. 47, 55). The lowest unit, the laminated mud with 
plant debris (CV1), drapes the channel floor and sharply overlies 
levee and splay deposits. The four units above this (CV2, CVS, CV4 
and CV5) probably interfinger or grade into the laminated mud with 
plant debris (CV1) along the sides of the channel. The stratigraphic 
section from the middle of the channel fill at site CV-28 (Fig. 55) 
shows that the basal laminated mud with plant debris (CV1) is overlain 
in succession by laminated silt (CV2), laminated sand (CV3), inter-
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bedded sand and clay (CV4) and mottled muddy sand (CV5) (Fig. 66).
INTERPRETATION OF SEQUENCES 
Backswamp
Pre-Avulsion Sequence-- The dark-blue clay with leaf layers (FBI) 
at the base of tne backswamp sequence (Fig. 46) is aerially extensive 
with a blanket-like distribution beneath all levee and splay units.
It was probably deposited in lacustrine or pond-like conditions in a 
swamp that predated the establishment of the meander belt at its 
present location in the flood plain.
The dark color of the clay, presence of pyrite and absence of 
pervasive burrowing suggest reducing conditions. The excellent 
stratification, absence of rooting, absence of pelletal fabric, and 
preservation of organic debris indicate deposition subaqueously. The 
alternating clay and leaf layers indicate seasonal deposition, a 
periodic distal source for terrigenous elastics, and standing water 
conditions for suspension sedimentation. Wispy silt laminae disturbed 
by nematodes (?) may indicate periodic aerobic conditions in the 
bottom waters. This unit resembles the lacustrine or poorly-drained 
swamp environment of Coleman (1966) and Krinitzsky and Smith (1969).
The overlying FB2, a relatively massive sandy clayey silt, 
resembles the pelletal silt of surficial levee deposits distal to the 
paleo-channel and splay lobe deposits distal to crevasses. Pelletal 
silt originates as thin rhythmic layers deposited distally from the 
sources of sheet floods which are burrowed into a pelletal fabric.
The massive sandy clayey silt (FB2) thickens to the west and thins 
to the east where it pinches out (Fig. 22A). It has no connection
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with the present meander belt and probably originated as a splay lobe 
building out from an ancient meander belt to the west which locally 
aggraded the lake bottom so that subaerial conditions prevailed. The 
absence of well preserved primary stratification also indicates a 
subaerial origin.
Hassive-appearing burrowed clayey sands and silts similar to FB2 
have been observed in cores through lake-filling deltas in the 
Atchafalaya Basin (Robert Tye, personal communication). These beds 
were present at the top of coarsening upward sequences which he 
interpreted as vegetated aggradational levee deposits.
Avulsion Sequence-- The establishment of the meander belt at its 
present location in the flood plain is recognized in the backswamp 
section as the lithologic change from sandy clayey silt (FB2) to 
mudball conglomerate (FB3) (Fig. 45). The mudball conglomerate (FB3) 
was deposited as probable multiple beds of rip-up clasts related to a 
series of major floods that moved through the flood basin either 
concurrently with or prior to the avulsion.
Progradational Sequence—  Once the meander belt was established 
the rooted clay unit (FB4) was deposited from suspension as a 
progradational unit from distal sheet flood waters which tended to 
fill or partially fill the flood basin during flood season. Pervasive 
root mottling and the presence of carbonate coated leaf fronds in the 
lower part of unit indicate that a vegetation cover of trees, possibly 
a Cypress swamp, became established once the meander belt began to 
form. Periodic incursions of silt-sized sediment indicates that large 
scale floods sometimes entered the basins. Pervasive burrows of the 
tfuensteria type in slightly coarser sediment between the large root
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mottles indicate that sub-aerial conditions prevailed during pait of 
the year. The slight coarsening of the unit from pelletal clay to 
pelletal mud upsection indicates the progressive progradation of 
relatively coarser sediment over time from the meander belt.
Flood Events-- Throughout the rooted clay unit {FB4) stratifica­
tion of any sort is rare. However the presence of carbonate coated 
leaf layers, rooted horizons, banding and remnants of burrowed lami­
nates breaks the montonony of the clay and indicate a periodicity in 
sedimentation associated with very distal sheet flood sedimentation or 
intervals of high standing water in the flood basin. Pelletal mud 
with remnants of primary laminations is present at the top of the 
sequence and grades laterally into coarser rhythmites of the natural 
levee.
Primary, replaced or coated organic material acts to delimit 
individual flood events. Rooted horizons imply that a stable rooted 
substrate was inundated by a flood and that suspension sedimentation 
buried the rooted zone. Rooted horizens can be seasonal, developing 
at the end of a flood season on newly deposited mud. Discontinuous 
laminations of primary organic debris probably indicate low-lying 
swale areas where water remained ponded, allowing anaerobic conditions 
to persist.
Leaf horizens, even if present as carbonate casts, indicate a 
ground cover of leaves at the end of a flood cycle. Leaf horizens 
could represent an organic drape stranded by falling water at the end 
of a flood cycle or the seasonal accummulation of organic debris under 
subaerial conditions.
Sequence Summary—  The sequence of four units preserved beneath
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the backswamp (Fig. 45) indicates several periods of deposition from 
the bottom to top. These are: 1) a period of standing water deposi­
tion of clay and leaf debris (FBI) in a poorly-drained swamp or 
shallow lake environment; 2) incursions of distal splay sheet flood or 
possibly lake delta sands and silts (FB2) into the lake, 3) major 
flood activity causing erosion and redeposition of previously 
deposited clays as the mudball conglomerate bed (FB3); 4) deposition 
of rooted clays (FB4) as distal sheet flood deposits associated with 
a prograding wedge of overbank sediment during establishment of the 
meander beIt at its present position in the flood plain.
Levee and Splay Lobe
Pre-Avulsion Sequence—  The establishment of the meander belt at 
its present location in the flood plain is recorded in this sequence 
by the lithologic change from dark-blue clay (FBI) to the overlying 
massive to burrowed clayey silt (FB5) (Fig. 46).
The basal clay (FBI) was presumably deposited under lacustrine 
conditions. The overlying clayey silt (FB5) is an incipient 
fine-grained distal levee deposit which was prograding westward from a 
channel to the east. The absence of primary stratification, and the 
presence of root burrowing and pelletal fabric indicate that it is 
primarily a subaenal deposit which was post-depositionally raodifed by 
trees, arthropods (?) and/or earthworms (?). The mud-sized sediment 
with its pelletal fabric indicates very distal sheet flood sedimenta­
tion with the primary stratification probably originating as clay-rich 
laminates in the backswamp-levee transition zone. Sedimentation 
conditions probably consisted of very low velocity flows moving around 
trees and suspension sedimentation.
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Progradational Sequences-- The levee and splay lobe sequence is 
divisible into two periods of progradation (Fig. 46) each of which is 
about 3-4 meters thick. Intervals of clay deposition under lacustrine 
or backswamp conditions precede each phase of progradation.
The lower progradational sequence consists of four mappable units: 
dark blue clay (FBI) is replaced in succession up-section by massive 
to pelletal silty clay (FBB), rhythmically layered silt (FB6) and 
pelletal silt (FB7). The section coarsens upward between FBI and FB6 
because grain size increases and thicker, discrete, coarser grained 
layers are added upsection at the expense of clay or mud layers.
Between the rhymically layered silt of FB6 and the pelletal silt of 
FB7, the thickness of both coarse and fine layers decreases and silt 
overall predominates, although thoroughly burrowed.
Rhythmically layered silt (FB6) with its well preserved primary 
stratification closely resembles proximal to medial levee and splay 
deposits because it primarily consists of silty rhythmites with minor 
sandy rhythmites and pelletal silt. It does however include some 
subtle differences in stratification which indicate that it was 
deposited subaqueously. The unit is best developed in the subsurface 
distal to the paleo-channel, in lower lying parts of the flood basin 
where sub-aqueous conditions could easily develop during flood season.
Evidence supporting subaqueous deposition includes unusually 
well-preserved primary stratification in the coarser layers, sharp 
contacts between coarse and fine layers, absence of rooted horizons, 
and little bioturbation. As an example, silt/clay laminates (or very 
thinly layered silty rhythmites) with beaded appearing clay layers are 
a common facies here.
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Each silt/clay couplet was deposited from suspension when a sheet 
flood decelerated upon entering an ephemeral shallow body of standing 
water. The clay layer was slightly disrupted into the beaded 
appearance by horizontal hurrowers (earthworms and/or arthopods) that 
probably only had a few hours before the next sheet flood entered the 
lake. It is probable that multiple sheet floods entered the lake 
during a single flood season because the laminations occur in sets (10 
cm) which lack internal rooted zones and the pelletal fabric so common 
on the subaer ial levee and splay. If the beaded appearance o f the mud 
layers is a loading phenomenon due to soft sediment deformation this 
is further evidence that multiple sheet floods were active during a 
single season and that the laminates were deposited subaqueously.
Thick cross-bedded unburrowed sands lacking internal 
discontinuities appear to be deposited during sustained flows (Fig.
38F). These are overlain by crossbedded sands with burrowed, 
discontinuous, muddy drapes indicating multiple successive periods of 
bedload transport, current cessation, suspension sedimentation, and a 
brief interval of burrowing activity. These deposits could easily 
have accummulated in a broad channel-like trough or topographic low in 
distal parts of the levee.
The rhythmically layered silts (FB6) are replaced upsection by 
pelletal silt (FB7). Rare remnant layering and traces of 
cross-stratification indicate that the primary stratification 
consisted of very thin silty rhythmites or interlaminated silt and mud 
which was subsequently burrowed into pelletal silt under subaerial 
conditions. Pelletal silt is common on surficial splay lobes and 
distal levee deposits and this unit is interpreted as such.
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The transition from wel1-stratified (FB6) to pelletal silt (FB7) 
indicates a change from sub-aqueous to more subaerial deposition as 
the levee aggrades over time relative to flood height. Higher levees 
are flooded less frequently because overtopping events become rarer 
and deposition thinner. Thin layers of sediment are easily disrupted 
by bioturbation into pelletal silt. Thus, the transition from FB6 to 
FB7 indicates the beginning of an abandonment phase in levee or splay 
progradation.
The pelletal silt (FB7) is abruptly overlain by a thick interval 
of pelletal mud (FB8) and rooted clay (FB4) indicating an end to the 
first phase of levee and splay progradation. The sharp lithologic 
change from pelletal silt to mud probably means that the meander loop 
supplying sheet floods was suddenly cut-off as a neck cut-off and no 
longer supplied coarser sediment to the local levee and splays.
The paleo-channel, a principal source of sheet floods, meanders 
freely within the meander belt. As successive meanders are translated 
downstream during this migration process, the source of the sheet 
flood becomes more distal or more proximal at a given site in the 
flood plain. If the source of the sheet flood is distal, clay is 
locally deposited. If a neck cut-off occurs, then the meander loop 
which served as a local sheet flood source is abruptly lost and clay 
is deposited from flood waters with a distal source. A more gradual 
abandonment of a meander loop such as a chute cut-off would probably 
be recorded as a fining upward sequence into rooted clay. Thus sheet 
sands and silts (FB6, FB7, FB9) are interstratified with backswamp 
clays in flood basins next to meander belts because of the migratory 
nature of the meander loops within the meander belt.
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The pelletal mud of FB8 with its remnants of inter laminated silt
and mud, fine grain size and thinness of the laminations suggests 
sheet flood sedimentation from a distal source under low-lying 
backswamp conditions. The dark-brown color of the finer layers 
suggests that organic debris was being deposited with the mud and 
possibly reducing conditions. The pervasive burrowing indicates 
subaerial, but damp conditions. An alternative explanation is that 
the dark brown mud represents an A-horizon of a soil, which was was 
not inundated for a long time.
The thick sequence of rooted clay (FB4) lacking well-defined 
stratification, with its local pelletal fabric, pervasive large-scale 
root-mottling and fine-grained nature indicates suspension deposition 
from distal sheet floods subaerially on vegetated terrain.
In the upper progradational sequence, the rooted clays (FB4) are 
overlain by a single unit of rhythmically layered sands, silts and 
clays (FB9) which distally grades into pelletal silt as the layers 
decrease in thickness. Obviously this entire unit was deposited 
during a second period of levee and splay progradation that was 
effected by the gradual migration of the False River meander loop 
towards the study site before the neck cut-off occurred. An in depth 
discussion of the origin of specific bedding types within this unit is 
discussed elsewhere in this document. Smaller-scale sedimentary 
cycles in this unit are discussed below.
According to Fisk's (1944) interpretation of the geomorphic 
evolution of the study area (Fig. 10), the entire package of sediment 
that was deposited in the flood basin after the meander belt was 
established is related to the gradual migration of the False River
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meander loop towards the study area for 3000 years until a neck cutoff 
formed the oxbow lake. Such a gradual and continuous migration of a 
meander loop toward a sampling site should result in a single 
progradational sequence that mainly coarsens upward. The stratigraphy 
observed does not support Fisk's interpretation of the geomorphology. 
Rather, after establishment of the meander belt, there were two 
successive periods of progradation, each of which ended with a neck 
cut-off. Geomorphic evidence within the meander belt that would 
support a second earlier phase of loop migration and neck cut-off was 
obviously destroyed by the second phase of meander loop migration. The 
implication is that meander loop migration in the unrestrained 
Mississippi River is twice as rapid as Fisk believed.
Vertical Variation in a Progradational Sequence-- Vertical 
variation in the rhythmically layered sand, silt and clay unit (FB9) 
typically displays an orderly succession of bedding and/or grain size 
changes. Coarsening upward phases in FB9 are present as 1) a 
progressive increase in grain size up-section in the coarser layers 
(Fig. 57A), 2) an increase in sand or silt bed thickness up-section 
(Fig. 57B), 3) a decrease in clay or mud thickness up-section (Fig.
57C), or 4) a change in bedding type from pelletal silt to silty 
rhythmites to sandy rhythmites up-section (Fig. 57D).
Fining upward sequences are identified as 1) a gradual decrease in 
grain size upsection (Fig. 57E), 2) a decrease in silt or sand bed 
thickness up-section (Fig. 57F), 3) an increase in clay or mud bed 
thickness upsection (Fig. 57G), or 4) a change from thick pelletal 
silt or sand beds into rhythmic bedding (Fig. 57H).
Several types of sequences are present in surficial levee and
1 51
C O A R S E N I N G  — U P W A R D  S E Q U E N C E S
B
FINING — U P W A R D  S E Q U E N C E S
»!w2BpP
UJ yVTV
H
Fig. 57- Fining and coarsening upward sequences in levee and 
splay lobe deposits.
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splay lobe deposits (FB9) at a number of different scales: 1) a 1-4 m 
thick sequence encompassing the total thickness of FB9 which repre­
sents the progradation of the levee or splay lobe due to migration of 
the meander loop towards the study site over time, 2) smaller-scale 
sequences (dm thick) that reflect local topography and climatic 
variations over time, and 3) individual flood events (mm-cm thick) 
that reflect the magnitude of floods.
1-4 M Thick Sequences-- Although FB9 is highly variable in 
vertical sequence, it commonly coarsens upward from its base over a 
thickness of about 1 m and then fines upward slightly (Fig. 54, core 
74). As an example, proximal levee (Fig. 49B) and splay lobe (Fig.
49A) sequences coarsen upward as rooted clay (FB4) is overlain in 
succession by silty rhythmites and then coarser and more thickly 
layered sandy rhythmites. Above this, the sequence fines slightly 
into pelletal silt, or finer grained and more thinly interlayered 
rhythmites depending on distance from the source of the sheet flood 
and the intensity of the flood. The distal levee sequence (Fig. 49C) 
exhibits the same overall trends and a thin basal zone of silty 
rhythmites is overlain by a thick interval (2 m) of pelletal silt.
The sequence pattern described above is not present everywhere. 
Locally FB9 may initially fine upward (Core 86, Appendix D, Profile A) 
or consist of a complex stack of smaller-scale coarsening or fining- 
upward sequences (Appendix D, Profile A, Core 84)). Odd occurrences 
of structureless muddy sediment which do not seem to fit into any 
orderly progression of bedding or grain size in levee deposits may be 
infillings of very large root burrows (in cores 85 and 86, Appendix D, 
Profile A ) .
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A sequence solely interpreted as representing splay lobe progra­
dation is identifiable in distal parts of the splay because here FB9 
is very thin (1 m>, underlies definitive splay topography, and is 
present in part of the flood basin that geomorphically is not a levee 
(Fig. 49D, 49E). The sharp litholoaic change from rooted clays below 
(FB4) to the overlying silt and sand-rich unit (FB9) and the concen­
tration of mudballs above this contact probably are synchronous with 
the original crevassing of the natural levee (Fig. 49D, 49E).
In fining-upward splay lobe sequences (Fig. 49D), thicker beds of
burrowed sandy laminates are succeeded upsection by more thinly 
interlayered and finer grained rhythmites and burrowed clay/silt 
laminates. Above this the section fines into more massive appearing 
pelletal silt which originally consisted of alternating laminations of 
silt and mud. Thus the thickness of the individual layers thins 
up-section. Traces of ripple laminations which indicate a flow 
direction towards the flood basin are present.
When the thickest, coarsest grained sand beds are present near the
base of any levee or splay lobe sequence, this indicates that sheet
floods with the highest competence and greatest transporting power 
occurred early on during the progradation of FB9. The fining-upward 
part of the section above this indicates that as the region built up 
over time the frequency and intensity of flooding diminished. The 
initial strong flow conditions was a consequence of relatively low 
unconfining levees that allowed frequent levee overtopping events and 
sustained flows. This allowed rapid progradation of the levee. High, 
well-developed levees that are a consequence of a long period of levee 
progradation, acted as a confining wall to flood waters and ultimately
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caused a decrease in the frequency of levee overtopping events. The 
result is an apparent abandonment phase in the stratigraphic sequence 
indicated by the fining upward part of the sequence as bedding thins 
to laminates and pelletal fabrics dominate.
In coarsening-upward distal splay lobe sections (Fig. 49E) silty 
rhythmites are succeeded up-section by sandy rhythmites with 
wel1-developed very small-scale cross-stratification (Fig. 51ft) and 
then pelletal silt or sand (Fig. 49A). Sequences like this could 
indicate progradation of very thin bar-like forms into the flood basin 
on distal lobes. Since the transition from sandy rhythmites into 
pelletal silt or sand probably correlates with a thinning of layering 
upsection, it is also possible to interpret this transition as a 
slight abandonment phase in splay lobe development.
Saaller-Scale Sequences-- Smaller-scale sequences on the order of 
decimeters and centimeters are also present (Fig. 49, 58). Because 
lateral variability is the rule rather than the exception the 
variation is probable due to local, subtle changes in topography and 
changes in flood climate over time. As an example of these small- 
scale sequences, we 11-stratified distal levee deposits (cores 87 and 
88, Appendix D, Profile A) are easily differentiated into individual 
sheet flood events as well as several orders of small-scale 
progradational events (Fig. 58).
Small-scale fining upward sequences may indicate a gradual de­
crease in the magnitude of sheet floods over that period of time or a 
progressive infilling (progradation) of a topographic low over time. 
Alternatively, small-scale coarsening upward sequences may be 
interpreted as a gradual increase in the magnitude of sheet floods
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over time or a gradual progradation of a sand sheet into the vicinity. 
It was not possible to calculate the recurrence interval of large 
floods which would allow the deposition of a thick sandy bed because 
the organic material necessary for radiocarbon dating was not 
preserved in the sequence. However, based on the date that the 
meander belt was established (circa 3000 years B .P . ) and the maximum 
thickness of the levee/splay sequence (10 m) it is reasonable to 
assume that a small-scale sequence about 30 cm thick was deposited 
during a 100 year interval.
Channelized flows in crevasses and over topographically low areas 
between crevasses would be the most competent and could transport the 
coarsest sediment. As flow waned near the end of a flood, the 
coarsest sediment would be deposited at the base of these low-relief 
channels. Topographically low areas would aggrade during successive 
floods and ultimately lose the ability to channelize relatively higher 
velocity flows. Progressively finer or more thinly layered deposits 
would be deposited as the shallow channel filled in. Flows of lower 
intensity and lower competence that originated in the broad shallow 
channels would travel over topographically high areas between 
channels. Thinner beds of finer grained sediment would be deposited 
here at the same time that coarser and thicker sand beds were being 
emplaced in low lying areas.
Differentiating Levee and Splay Lobe Deposits -- Levee and splay 
lobe deposits are virtually indistinguishable from each other because 
they exhibit the same sequence of lithologic units and the same types 
of stratification such as rhythmically emplaced beds of sand, silt and 
clay and pelletal (burrowed) fabrics.
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Levee deposits are different from splay lobe deposits because they 
include, more commonly, thicker, discrete beds of mud or clay. These 
fine-grained beds are thinner and less common in distal splay lobes.
Tn addition to this, sandy rhythmites are present in levee deposits 
only along a narrow band next to the paieochannel. However, sandy 
rhythmites of surficial splay lobe deposits extend about 2.5 times 
farther out into the flood basin than the sandy rhythmites of levee 
deposits do (Fig. 42).
In order to differentiate levee from splay lobe deposits, the 
geologist must have some knowledge of the geometry of the deposits.
Splay lobe deposits should be associated with crevasse channel-fill 
sequences. Such channels would not be present in levee deposits. In 
addition to this, FB9 is thicker and more areally extensive in splays.
Crevasse Channel Fill Sequence
CV1-- After the crevasse channel was excavated into the levee 
(FB9) and during major flow activity a coarse lag accummulated on the 
channel floor forming the base of CV1 (Fig. 56). Tree branches were 
stranded in the excavated channel. Laminated mud and clay settled in 
spaces between the organic debris during periods that the channel was 
inactive and probably blocked at its head. Intercalated laminations 
of macerated plant debris represent seasonal deposition on an annual 
scale in stagnant waters.
Beds of rip-up clasts record sudden incursions of flood waters 
into the reoccupied channel. The laminated layers between the mudball 
beds are interpreted as periods of suspension sedimentation in 
stagnant water between floods. The silt layers at the top of the unit 
indicate that current movement is strong enough to transport and
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deposit silt. Sediment laden waters are entering the channel perhaps 
from runoff.
CV2—  Sporadic mudball horizons indicate periodic renewed flow 
strong enough to erode, transport and redeposit clay (Fig. 56). Other 
evidence of periodic flow is preserved as leaf laminations and 
burrowed contacts marking the end of sedimentation cycles. Sporadic 
ripple laminated beds are present indicating that currents were 
occasionally strong enough to support bedload transport.
Each normally graded lamination is comparable to a cloud of 
sediment laden water entering the crevasse, decelerating, and 
depositing silt. This water is obviously moving fast enough to 
transport silt in suspension. However, at the channel floor current 
activity is too slow to cause bedload transport and the reorganization 
of the coarse silt into small ripple forms. Multiple clouds of turbid 
water entering the crevasse during a single season of 'sustained* flow 
are responsible for the graded laminations being grouped into sets.
Leaf layers or burrowed horizons separate sets of parallel laminations 
or ripple laminations. These horizons represent interludes of 
non-sediment deposition and very slowly moving waters between flood 
cycles.
CV3—  The presence of ripple laminations, coarser sediment (sand), 
and the absence of organic debris indicate that periods of flow were 
more sustained and slightly stronger during deposition of this unit.
The absence of mudball horizons indicates that the flow was however 
sporadically less violent. Sets of graded laminations that decrease 
in thickness upsection indicate that multiple pulses of sediment laden 
water which diminished in magnitude over time entered the crevasse
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over a single flood season.
CV4-- Each rhythmite represents a period of sustained flow with 
bedload transport followed by period of stagnant water deposition and 
the establishment of root systems on the channel bottom (Fig. 56).
CV5~~ The mudball bed at the base of this unit represents a major 
incursion of flood waters into the channel (Fig. 56). The mottled 
sands result from biogenic mixing of mud and sand layers. Much of 
this mixing is probably caused by plant roots and large animals moving 
through the soft, mushy substrate. The thin localized layers of 
ripple-laminated sands are caused by reworking due to periodic flow in 
the channel. After major runoff events or very high water levels in 
the oxbow lake, the local water table becomes elevated and causes 
flowage from the crevasse into the backswamp.
Summary of Major Events in Flood Basin Evolution
The sequence of events recorded by the flood basin stratigraphy is 
related to the establishment of the meander belt at its present 
location in the flood plain. The distribution of the units and their 
1ithologic character istics are summarized as follows.
Pre-Avulsion Stage (Fig. 59A)-~ Before the meander belt was 
established at its present location in the flood plain, a flood basin 
existed in the study area and clay with plant layers (FBI) was 
deposited under lacustrine conditions (Fig. 60A). A clayey sandy silt 
(FB2) prograded as a distal splay lobe from a meander belt to the west 
into the low-lying flood basin (Fig. 60B).
Avulsion Stage (Pig. 59B1—  A series of relatively dramatic flood 
events ripped up pre-existing clays in the flood basin and redeposited
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them as a mudball conglomerate during the avulsion stage (Fig. 60C).
A channel came to exist here, possibly due to the extension of a 
crevasse channel from the distal, then-active meander belt (Fig. 60B). 
During large floods in this distal meander belt, the extended crevasse 
captured a significant volume of the main stream flow. The crevasse 
became incised into pre-existing flood basin deposits. Ear1y overtop­
ping events resulted in the deposition of burrowed and rooted clayey 
silt (FB5) along the channel (Fig. 60C) and a low and relatively 
unconfining levee developed.
Avulsions probably take place over a period of several hundred 
years. As an example, the Atchafr.laya River, into which the present 
Mississippi would avulse if it uere not confined by artificial 
structures has been in existance for several hundred years as a 
subsidiary distributary for the Mississippi River during flood stage.
Early Meander Belt Stage (Fig. 59C)-- As the crevasse captured a 
larger volume of the main stream flow, its thalweg degraded while the 
levee aggraded. Incipient meandering began as small twists similar in 
scale and configuration to the the trace of the present Atchafalaya 
River channel. The newly forming meander belt was initially narrower 
and shallower than the present meander belt. Coarser material was 
transported by the stream and point bars began to form.
The levee built rapidly upward as rhythmically bedded and burrowed 
sands, silts and clays (FB6 and FB7) prograded as a wedge from the 
edge of the newly developing meander belt into the flood basin (Fig. 
60D). The coarsening-upward sequence was probably caused by the 
migration of a meander bend (potential sheet flood source) towards the 
sampling site. Rooted clay (FB4) accumulated contemporaneously in the
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backswamp (Fig. 60D).
The meander loop supplying sheet sands and silts was suddenly 
cut-off so that clays (FB8 and FB4) which were subsequently rooted 
were deposited proximal to the paleo-channel (Fig. 60E) from standing 
water in an intermittantly filled flood basin.
Fully Developed Afeander Belt Stage (Fig. 59D)—  Rhythmically 
bedded sands, silts and clays of FB9 prograded from the meander belt 
margin into the flood basin during a second progradational event (Fig. 
60F) caused by a meander loop migrating towards the study site over 
time. As the meander belt grew in width due to cutbank erosion and 
the levee became higher and more confining with respect to main stream 
flow, deposition on the levee became restricted to the concave side of 
meander bends. Sheet sands and silts were not being deposited on the 
convex side of meander bends: this is the site of active point bar 
style deposition. Thus sheet sands and silts of levee and splay lobe 
deposits are preferentially preserved in the flood basin along the 
edge of the meander belt.
Formation of the crevasses probably occurred prior to the neck 
cut-off in 1700 A.D. but post-dated the deposition of the lower 2/3rds 
of FB9. The crevasses themselves were overtopped and splay lobes 
built up progradationally by sheet flood sedimentation.
Three main episodes of sedimentation resulted in the infilling of 
the crevasse channel (Fig. 56). Initially, the channel was excavated 
by major flood currents which resulted in the deposition of a lag 
deposit at the base of the sequence. After the excavation phase, the 
crevasse became blocked at its head and fine-grained sediment and 
organic material (CV1) accummulated in the channel. Next, a period of
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sustained current movement resulted in the deposition of laminated and 
ripple laminated sand and silt (CV2, CV3, CV4). Lastly, a return to 
quasi-stagnant conditions allowed stabilization of the substrate by 
plants, trapping of fines and bioturbation (CVS). Periodic flow 
transported and redeposited sand over the bioturbated beds.
CHAPTER 6: DISCUSSION
Even though the crevasse splays have a channel network with 
intervening lobe-like features and the levees are topographically 
planar without channels, their identical sedimentology indicates 
both sub-environments formed or accreted by a similar sedimentologic 
process, namely sheet flow sedimentation. Both levee and crevasse 
splay deposits consist of extremely thin sheets of thinly (cm) to 
minutely (mm) interlayered sand, silt and clay which are pervasively 
burrowed by the trace foss i 1, Wuensteria. Only traces of small ripple 
laminations and parallel laminations are preserved as sedimentary 
structures. Contacts at the base of sand layers are commonly 
burrowed. In addition to this, not only the grain size, but the 
stratification in both levees and crevasse splays changes 
systematically with respect to increasing distance from the source of 
the depositing flow in a proximality trend. These results differ 
considerably from previous descriptions of modern and ancient levee 
and crevasse splay deposits and presently accepted depositional models 
for crevasse deposits in interdistributary bay settings.
Because levees and crevasse splays have such differing 
morphologies, their forms have been attribnuted to separate processes 
and separate depositional models have been proposed to explain their 
occurrence. Elliott (1974) summarized the flood generated processes 
responsible for overbank sedimentation in interdistributary bays of 
the delta plain, 1) overbank flooding, and 2) crevassing. These 
processes apply to overbank sedimentation in flood basins of the 
fluvial sector of the alluvial system also.
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Overbank flooding occurs during a single flood when sediment
laden waters spill over the levee as sheet flows with no breaches or 
crevasse channels (Coleman, 1969). This process is principally 
responsible for the aggradation of a flat, featureless levee and 
channels are not involved. The facies relationships between sand and 
mud layers, or alluvial architecture, of the resulting flood basin 
sequence shows a series of alternating thin layers of coarse and fine 
material (Fig. 61A ). Ancient overbank deposits interpreted as natural 
levee in origin usually consist of alternating relatively thin (cm) 
layers of ripple-laminated sandstone or siltstone and mudstone.
Alternatively, during the crevassing process, flood waters are 
transferred to an interdistributary bay via small crevasse channels 
cut in the levee crest. Elliott (1974) described two distinct 
mechanisms for crevassing, 1) the crevasse splay and 2) the 
progradation basinward of a minor mouth bar-crevasse channel couplet. 
Both of these mechanisms cause the formation of a geomorphic entity 
consisting of a channel network with intervening lobe-like features.
By definition, a crevasse splay is a sudden incursion of sediment 
laden water into a limited area of bay (Elliott, 1974; Coleman, 1969; 
Arnsdorfer, 1973). The sediment is deposited in either numerous small 
anastomosing streams, or at the end of a long straight crevasse chan­
nel in a region of unconfined flow further down the levee slope. Thus 
defined, crevasse splays form sandbodies with planar erosive bases 
variously described as lobes, lenses, sheets or lenticular channel 
units.
Sheet sands interpreted as crevasse splays have been identified in 
many ancient alluvial deposits and their internal stratification has
Fig
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61. F a c i e s  r e l a t i o n s  b e t w e e n  s a n d  and m u d  or ' a l l u vi al 
a r c h i t e c t u r e '  in f lo o d b a s i n  s eq u e n c e s .  C r o s s - s e c t i o n  is 
o r i e n t e d  at right a n g l e  to fl o w in c r e v a s s e  c h a n n el s. 
S c h e m a t i c  c r o s s - s e c t i o n s  C and I) w e r e  d e v e l o p e d  f r o m  ideas 
p r e s e n t e d  in the g e n e r a l  l i t e r a t u r e  and s u m m a r i z e d  in 
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been described (i.e. Steer, 1983; Johansen, 1983; Bridge and Gordon, 
1985; Gordon and Bridge, 1985). These splay sandstones fora 
relatively thick (deciaeters to meters) sheets which are traceable in 
continuous exposures from the margin of a channel belt sandstone 
laterally into the overbank member where they taper out. They are 
typically erosionally based and fine upward internally exhibiting a 
variety of sedimentary structures such as upper flow regime plane 
beds, large-scale trough cross-stratification, climbing ripples and 
other structures. In contrast to the splay deposits described here 
burrowed sands are not observed.
Crevasse or bay-fill deposits (Coleman and Prior, 1980; Coleman, 
1981) accummulate when a couplet consisting of a crevasse channel and 
associated minor mouth bar progrades into an interdistributary bay in 
the same way that a delta lobe progrades basinward. This occurs as a 
relatively prolonged event involving a permanent crevasse channel 
which extends into the central part of the bay and deposits 
small-scale mouth bars. As channelized flow from a crevasse enters 
the standing body of water, it expands, decelerates and deposits a 
minor mouth bar of relatively coarser grained material. The bar causes 
the flow to split and flow around it. The result is that an 
anastomosing network of channels and intervening minor mouth bars 
progrodes basinward over many flood cycles and ultimately forms a 
'gradational coarsening upward sequence* (Elliott, 1974) as well as a 
'detrital lens' at the top of the sequence (Coleman and Gagliano, 
1964). The upper part of the mouth bar may be partially or completely 
eroded by the advancing crevasse channel as progradation continues 
resulting in the deposition of an erosion-based, cross-stratified
169
channel sand facies.
Elliott (1974) presented several variations on vertical sequences 
genrated by these processes In interdistributary bays (Fig. 62). (For 
this discussion sequences that include a marine influence and 
wave-reworked deposits will be ignored). Simple levee progradation 
front sheet flood sedimentation consists of thin beds of alternating 
coarse and fine sediment that coarsen upsection and sedimentary 
structures that Include flat laminations and asymmetrical ripples 
(Fig. 62A). Crevasse splays are recognized as unusually thick, 
erosive based sheets of cross-stratified sand which occur at the top 
of a coarsening upward sequence that otherwise resembles simple levee 
progradation (Fig. 62B). Another crevasse splay sequence consists of 
a levee progradation sequence truncated and topped by an erosive based 
cross-stratified lenticular channel sand of crevasse channel origin 
(Fig. 62C). Thus crevasse splays are preserved either as sheet-shaped 
lobe sands or lenticularly shaped channel sands.
There are two variations on sequences deposited by the prograda­
tion of a minor mouth bar and crevasse channel couplet that would be 
applicable to these fluvial deposits (Ignoring wave-reworked 
sequences). The first is similar to a levee progradational sequence 
in that rhythmically layered deposits attributed to the progradation 
of a minor mouth bar coarsen and thicken upward. A crevasse channel 
deposit which consists of a thick erosion-based cross-stratified sand 
truncates the underlying minor mouth bar facies and is present at the 
top of the sequence (Fig. 62D). The alternative sequence simply 
consists of interdistributary bay mud which is sharply overlain by a 
relatively thick, sharp based cross-stratified crevasse channel sand
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whose migration basinward has completely destroyed pre-eristing minor 
mouth bar deposits (Fig. 62E).
As a result o£ this research, I have found that a geomorphic 
entity called a 'crevasse splay* may form by a previously unrecognized 
process. The fluvial crevasse splays in the study area with their 
network of anastomozing channels and intervening lobe-like features 
morphologically resemble crevasse splays in interdistributary bays of 
the Hississipi River delta plain (i.e. Coleman and Prior, 1980) and 
fluvial crevasse splays associated with the Brahmaputra River 
(Coleman, 1969). However the superficial morphologic resemblance is 
deceptive because the stratigraphy of the crevasse channel and splay 
lobe deposits reveal that these Mississippi River crevasse splays did 
not form in an analogous manner. The facies relationships between the 
channel units and the lobe deposits are completely different from the 
facies relationships in the two models presented above.
In the splays that I have studied, crevasse channels are U-shaped 
and entrenched through their associated lobe deposits to the depth (8 
m) of the pre-avulsion flood basin deposits (Fig. 61B). A sharp 
erosional contact separates the crevasse channel fill from the 
surrounding rhythmically layered and pervasively burrowed splay lobe 
and levee deposits. The crevasse channel fill is quite fine-grained 
and is more akin to a clay plug facies in abandoned channels of the 
Mississippi River system.
A vertical sequence through crevasse channel fill shows erosion- 
based mudball conglomerate overlain by a relatively fine-grained 
channel fill which is interpreted as representing various stages of 
crevasse channel stagnation, reactivation and stabilization by plants
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(Fig. 62F). This sequence markedly contrasts with the sequences 
summarized by Elliott (1974) (Fig. 62 A, B, C, D, E) principally 
because the channel facies do not consist of the sharp-based cross- 
stratified lenticular channel sand units which are important 
components of both the crevasse splay mechanism and minor mouth 
bar/crevasse channel couplet model described above. Principal 
lithologies instead consist of mudball conglomerate, macerated plant 
debris, complex laminates, sets of graded beds, and mottled muddy sand 
with only a minor ripple laminated sand facies.
In the study area the splay lobe sands differ considerably from 
the thick, sharp-based, non-burrowed, fining-upward cross-stratified 
sands described above as crevasse splay lobe and minor mouth bar 
facies. They consist of very broad sheets of thinly (cm) to minutely 
(mm) layered rhythmic beds of sand, silt, and clay which are commonly 
pervasively burrowed with burrowed basal contacts and with only 
remnants of very small-scale ripple and parallel lamination preserved 
(Fig. 61B). The lobe deposits are sharply separated from crevasse 
channels and their finer grained fill (Fig. 61B).
In the minor mouth bar/crevasse channel couplet model (Fig. 61C) 
channel and bar facies are similar sedimentologically and are lateral 
facies equivalents. A coarsening upward sequence of thicker and 
coarser sand beds is generated during the progradation of the bar. A 
channel-shaped sharp erosive contact Is generated at the base of the 
crevasse fill during progradation of the channel through the bar 
deposits. The channel is then filled with cross-stratified sand.
In the crevasse splay model (Fig. 61D) it is difficult to separate 
the channel facies from the lobe facies. Presumably each crevasse
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splay or incursion of sediment laden water results in the deposition 
of a sharp-based fining-upward cross-stratified sand in a broad 
U-shaped trough. The deepest part of the trough would function as the 
channel proper while the shallower sides would serve as lobes. Lobe 
and channel deposits would be intergradational.
Singh (1972) observed that natural levee deposits consist of 
trough-shaped, broad, shallow channels which are oeriented at right 
angles to the stream and filled with concave-upward curved laminae 
(channel-fill cross-bedding). The laminae consist of alternating 
layers of sandy silt and clayey material. These features were attri­
buted to the process of crevasse splaying. Coleman (1969) observed 
relatively thick, sharp-based sands capped by clay layers throughout 
the levees and suggested that levees may be constructed as a series of 
overlapping crevasse splays oriented at right angles to the stream.
A typical vertical sequence through a splay lobe deposit in the 
study area was arranged as a stack of rhythmic beds from which it was 
possible to recognize an avulsion sequence related to establishment of 
the meander belt, two progradational phases of levee or crevasse splay 
development caused by the migration of meander loops towards the site 
over time, and individual flood events. Individual sheet flood 
deposits (mm-cm thick) were packaged together as small-scale (dm 
thick) fining or coarsening upward sequences that could be interpreted 
as fluctuations in flood magnitude or climate over time. Prograda­
tional phases were present as 1 to 4 m thick packages that initially 
coarsened upward and then fined slightly upward. Progradations were 
abruptly terminated by neck cut-offs, indicated by facies change from 
silt to clay deposition. This sequence most closely resembles
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Elliott's (1974) levee progradation sequence (Pig. 62A) because the
thick, sharp-based cross-stratified sand units are missing.
In the study area the crevasses were probably initiated as small 
cuts in topographic lows In the levee which became deeply entrenched 
when a large volume of flood water was pirated from the main stream 
during a major flood and was able to erode down into the underlying 
flood basin clays. Once such large crevasses were entrenched they 
stayed there, easily reactivated during the next flood season and 
acting as sources of sheet flow to the local flood basin. The sheet 
like nature of the deposits, the fining upward sedimentary sequence 
between coarse and fine layers, the minute interlayering in distal 
levee and distal splay lobes and the systematic decrease in bedding 
thickness, grain size and degree of burrowing relative to distance 
crevasses and main channels all attest to a sheet flow origin for both 
levee and crevasse splay deposits.
Thus in the study area the splay lobes and crevasse channels are 
not depositional features that developed because of the basinward 
progradation of minor mouth bars, crevasse channels, lenticular 
channel sands, and lobes with sheet-like bar forms. Rather, after an 
initial episode of crevasse formation, the splay lobes were 
incrementally emplaced rhythmite by rhythmite from overbank floods and 
sheet flow sedimentation. In this particular setting, sheet flows 
originated along crevasses and the main channel so that the lobe-like 
features on the splays between the crevasses as well as the flat, 
featureless levee along the main stream were being affected by 
this depositional process. The broad sheets of thinly interlayered 
sediment indicate that individual sheet flows occurred over areaiiy
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extensive (hundreds of meters) slight, topographic lows that 
preferentially pirated the sheet flows.
If each sand bed in both levee and splay sequences is considered 
to have been deposited by the crevasse splay mechanism as suggested by 
Coleman (1969) then associated channels are ephemeral, of low relief 
and not recognizable in cores. If channels are not recognizable, 
then the entire levee and splay lobe sequence is a stack of 
overlapping broad, thin sheet flow sands. This result differs 
considerably from previous views that levees form from overbank 
flooding and sheet flow and crevasse splays form from the process of 
crevassing which includes the crevasse splay mechanism and the 
progradation of a minor mouth bar and crevasse channel couplet 
mechanism.
Even though basal contacts on coarse layers are obscured by 
burrows which extend upward into overlying sands, the sheet flows at 
least proximally were probably initially upper flow regime as 
indicated by the basal parallel laminations. As flow strength 
decreased into lower flow regime conditions very small sets of ripple 
laminated very fine sand and coarse silt was deposited. As the flow 
completely waned, successively finer laminations were emplaced from 
suspension. The mud cap at the top of the sequence after subaerially 
exposed was burrowed and eventually penetrated by roots.
Sedimentation from successive sheet floods buried the rooted mud.
Ripple drift cross-stratification, an important component of both 
levee and crevasse splay sands described by Coleman (1969) and Singh 
(1972) is conspicuously absent here. Singh (1972) also observed in 
Gomti River deposits that small-scale ripple bedding and ripple-drift
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cross-stratification were present in meter-thick beds not in mm-cm 
thick beds with very small ripple forms and very thin sets like in the 
Mississippi River levees and splays. In Mississippi River deposits, 
such thick sets of ripple drift are restricted to elongate bar-like 
forms on both the upper point bar (scroll-bars) (see Ray, 1976 for 
descriptions) and on concave benches. Even though levees (concave 
side) and scroll bars (convex side) both act as 'banks' during high 
water the natural levee and scroll-bars are not analogous features. 
They form from different sedimentary processes at flood stage: 
overbank flooding and sheet flow along the cutbank side and scroll-bar 
accretion in flow separation zones by channel margin processes on the 
point bar side. Burrowed lithologies were not reported by these 
workers. Even the mud drapes left between floods were commonly well 
laminated. Contacts between beds were sharp and erosional, not 
burrowed.
The burrows far the most part are subhorizontal and concentrated 
in muddy layers indicating that deposit feeders worked the substrate 
immediately after each sheet flood. Sporadic nearly vertical 
backfilled burrows of the same type which extend between mud-rich 
layers and destroy sharp basal contacts on sandy layers probably are 
escape structures. It is possible that the basal parallel laminations 
in the coarse layers are lower flow regime in origin. If this is the 
case, the sheet flood rose in stream power and then waned under lower 
flow regime conditions only. This interpretation could also account 
for the absence of erosional contacts at the base of the coarse layers 
and the preservation of an inundated surficial pelleted substrate 
along this contact. The proximality trend in stratification, bedding
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thickness and grain size indicates that distally £low strength was 
lower, less competent and shallower with only very thin silt drapes 
being deposited as the coarser layer. Less sediment was available to 
deposit from suspension distally.
Dunes are missing from the sedimentary sequence attributed to a 
single sheet flood because the flow is too shallow, the grain size is 
too small and the concentration of suspended sediment is too low to 
allow a bedform the size of a dune to accummulate. It is also 
possible that the sheet flow occurred as flash floods that didn't
exist long enough for dunes to form. Ripple-drift is missing because
waters containing a large volume of suspneded sand are not entering 
the flood basin. The crevasses are tapping water from the main stream 
about 20-30 ft below the highest flood stage on the cutbank side of 
the stream. Only the finest material is in suspension this high in 
the water column on the cutbank side. So a huge supply of sand is not 
entering the crevasses. Thus the lobe deposits are only locally sandy 
in narrow levees along the crevasses.
Previous to this study proximality trends in fluvial settings were 
reported only as grain size decreases (i.e. Kesel, et al 1974) and
bedding thickness decreases (Singh, 1980) relative to increasing dis­
tance from source. Here it is stressed that 1) the proximality trend 
in levee and crevasse splay stratification and its close association 
with burrowing effects and layer thickness have not been previously 
reported and that 2) levee deposits are much more complicated than 
simply consisting of alternating coarse and fine layers. In these 
deposits, with increasing distance from the main channel and crevasses 
sandy rhythmites were successively replaced by finer-grained and more
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thinly interlayered deposits such as silty rhythmites and 
interlaminated silt and clay. As layering thins distally so that 
burrowers could more completely disrupt it, the stratification grades 
into pelletal silt, pelletal mud and ultimately the pelletal clay of 
the backswamp. Splay lobes for the most part consist of pelletal silt 
which originates as minutely interlaainated silt and clay which is 
subsequently burrowed into a pelletal silt fabric. Thus levee and 
splay lobe deposits are virtually identical except that the same 
lithofacies extend further basinward on splays than they do on levees. 
Such widespread burrowed lithologies have never previously been 
reported in levee and crevasse splay deposits especially in the 
coarser layers.
Rhythmic bedding is also quite typical for interdistributary bay 
fill sequences or 'crevasse deposits' on the Mississippi Delta. 
However, the character of the interstratification in bay-fill deposits 
is different and structures indicating subaerial exposure are missing. 
Features such as lenticular bedding, graded coarse layers, sharp 
contacts between coarse and fine layers, and relatively thick 
intervals of cross-stratified sand are common in interdistributary bay 
fill but are not present in the levee and splay deposits.
Bioturbation may be locally pervasive in an interdistributary bay, 
but the nature of the trace fossil assemblage especially in interlami­
nated sand and clay facies is quite different from that observed in my 
study area which is further inland. The pervasive pelleted internal 
backfilling of Huensterla*s cyclindrical burrows is missing.
Nuensteria is not an environment specific lchnogenus. In 
continental rock associations Maensteria has been previously reported
1 79
in ancient fluvial (Bown, 1972; Bracken and Picard, 1984; Squires and 
Advocate, 1984) and ancient glacial lake deposits (see Ekdale et al, 
1984, p.166). Non-marine elastics, continental red beds, and flood 
plain deposits normally are associated with the Scovenia inchofacies 
assemblage (Seilacher, 1967). Huensteria has also been observed in 
upper Cretaceous, marine, storm-influenced, low energy offshore 
environments and is an important component of the Skolithos/Cruziana 
ichnofacies in this setting (Pemberton and Frey, 1983; 1984). Here 
Wuensteria is recognized as being a pervasive, characteristic trace in 
fully terrestrial Holocene flood basin deposits in the lower 
Mississippi Valley.
The architecture of a fluvial sequence refers to the three- 
dimensional geometry and interrelationships of the deposits of the 
channel, levee, crevasse, floodplain and other sub-environments of a 
fluvial depositional system (Miall, 1983). Several examples of 
fluvial arcitecture in overbank regions are shown in Figure 61.
Johansen (1983) uses the term 'thick splay style' to describe 
fluvial sequences containing abundant splay sandstones which are very 
thick relative to the total thickness of associated channel 
sandstones. These thick sand beds are attributed to either of the 
crevassing mechanism. The sandstone bodies are probably emplaced 
subaqueously during a discrete depositional event.
Along the same line of reasoning, 'thin splay style' includes 
splay and levee sandstones which are very thin relative to the total 
thickness of the channel belt sandstones. This type of splay lobe is 
incrementally emplaced, rhythmite by rhythmite and is built up over a 
period of time by a succession of sheet flood events.
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The differences in the fluvial system that result in thick or thin 
splay style may be related to such factors as the suspended 
load-bedload ratio, the position in the flood basin, or paleoclimate. 
Splaying can occur under either subaerial or subaqueous conditions in 
environments that range from coast-wise interdistributary bays to 
totally subaerial fluvial deposits. Thick splay style may indicate a 
predominantly sandy system where crevasses cross-cut sandy, easily 
eroded banks that tap a predominantly sandy bedload from the deepest 
parts of shallow main channels. Deposition of the splay is probably 
subaqueous.
Thin splay style may mean that permanent crevasses are entrenched 
into flood basin clays, crevasses are tapping only the upper parts of 
the water column from huge main channels where the suspended load is 
greater than the bedload and flood waters are transported into a 
filling flood basin. Preponderance of burrowing in the splay sands 
indicates subaerial exposure.
The stacking and relative thicknesses of lithofacies or even sand 
beds in levee, splay and backswamp deposits should answer questions 
about periodicity and magnitude of flooding and the relative 
proportion of bedload to suspended load being transported. If 
overbank sequences are studied in a variety of modern fluvial systems 
(i.e. meandering, anastomozing, braided) and in a variety of different 
climates, it is likely that sequence patterns will emerge which will 
ultimately aid in assessing the channel pattern, paleoclimate and the 
avulsion history in ancient alluvial sequences.
CHAPTER 7: CONCLUSIONS
1) The Holocene flood basin along a meander belt margin of the 
Mississippi River includes two principal geomorpbic features: a flat 
nearly featureless natural levee which dips gently towards and merges 
gradually with the backswamp, and a system of anastomozed, entrenched 
crevasse channels with intervening lobe-like features which morpho­
logically resemble a classic 'crevasse splay*. The sedimentology of 
this crevasse splay-like entity is identical to the sedimentology of 
the associated natural levee deposits which reveals that it formed in 
an analogous manner, by a previously unrecognized process, the process 
of sheet flow sedimentation. These features will be referred to as 
crevasse channels and splay lobes.
2) Levee and splay lobe deposits consist of thinly (cm) to 
minutely (mm) rhythmically layered sand, silt and clay which are 
pervasively disrupted by unlined meniscate burrows of the trace 
fossil, tfuensteria. Traces of primary stratification include only 
small-scale ripple laminations and parallel laminations in the coarser 
layers. Pelletal fabrics develop where overlapping backfilled burrows 
completely obliterate primary stratification. Deposits from a single 
sheet flood range in thickness from millimeters to several decimeters. 
Clay-rich layers commonly contain roots replaced or coated by 
concretionary material such as Fe-oxides and probable Fe-carbonates.
3) Backswamp deposits consist of thick, non-stratifled rooted 
clays which are for the most part disrupted into pelletal fabrics by 
the trace fossil Muensteria. Conglomeratic mudball beds and pelletal 
silts are also present in the subsurface at the base of the backswamp
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sequence.
4) The trace fossil, tfuensteria. is not environment specific and 
has been previously reported in rock assemblages interpreted as 
clastic marine shelf, glacial lake and fluvial deposits. This is the 
first report that Muensteria is pervasive and a major component of 
sediment fabric in Holocene flood basin levee, splay lobe and back- 
swamp deposits in a meandering river system.
5) The rhythmic stratification in the levee and splay lobe 
deposits is quite intricate in its distribution between the margin of 
the flood basin and the backswamp. A proximality trend in stratifica­
tion is present relative to the trunk channel and crevasse network, 
both of which acted as sources for overbank floods. The thickest 
sandy rhythmites are present in a narrow zone along the trunk channel 
and along crevasses near their heads. With increasing distance from 
the trunk channel and crevasses, sandy rhythmites are successively 
replaced by finer-grained and more thinly interlayered deposits such 
as silty rhythmites and interlaminated slit and clay. As layering 
thins distally so that borrowers more effectively disrupt primary 
interlayering, the stratification grades into pelletal silt, pelletal 
mud and ultimately the pelletal clay of the backswamp.
6) Previous studies reported proximality trends in fluvial 
settings as grain size and bedding thickness decreases relative to 
increasing distance from source. Here it is stressed that the 
proximality trend in levee and crevasse splay stratification and its 
close association with burrowing effects and layer thickness have not 
been previously reported and that the alternating coarse and fine 
layering is much more complicated than previously supposed.
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7) Splay lobe and levee deposits for the most part consist of 
extensive zones of pelletal silt which originate as minutely 
interlaminated silt and clay which is subsequently burrowed into a 
pelletal silt fabric. Thus levee and splay lobe deposits are 
virtually identical except that the sane lithofacies extend further 
basinward on splays than they do on levees. Such widespread burrowed 
lithologies have never previously been reported in levee and crevasse 
splay lobe deposits.
8) The sheet like nature of the deposits, the fining upward 
sedimentary sequence from the coarse to the fine layers, the minute 
interlaminations of distal levee and distal splay lobes and the 
systematic decrease in bedding thickness, grain size and degree of 
burrowing relative to distance from crevasses and main channels 
indicate that both levee and crevasse splay deposits were emplaced by 
the same sedimentologic process, overbank flooding and sheet flow.
This result differs considerably from previous views that levees form 
from overbank flooding and sheet flow and crevasse splays form from 
the process of crevassing which Includes the crevasse splay mechanism 
and the progradation of a minor mouth bar and crevasse channel couplet 
mechanism.
9) Crevasse channels are U-shaped in cross-section and are deeply 
entrenched into the surrounding levee and splay lobe deposits to the 
depth (8 m) of the pre-avulsion flood basin deposits. The crevasse 
channel fill does not consist of lenticular channel sand units which 
are a lateral facies equivalent of the thick sheet-like sands of splay 
lobes in the two models for crevasse deposits summarized by Elliott 
(1974). Rather it is quite fine-grained and is more akin to a clay
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plug facies in abandoned channels of the Mississippi River system. 
Principal lithologies instead consist of mudball conglomerate, 
macerated plant debris, complex laminates, sets of graded beds, and 
mottled muddy sand in addition to a minor ripple laminated sand 
facies.
10) The thick fining-upward cross-stratified sands with sharp 
erosional bases described in modern interdistributary bay crevasse 
splays, modern fluvial crevasse splays, and ancient fluvial crevasse 
splays are not a component of these 'crevasse splays'. These splay 
lobe deposits are very thinly layered, pervasively burrowed, with 
burrowed contacts and with only remnants of very small-scale ripple 
and parallel lamination preserved. The crevasses are deeply 
entrenched into the lobes and do not contain extensive sandy facies. 
Therefore these crevasse channels and splay lobes are not depositional 
features that developed because of the basinward progradation of minor 
mouth bars, crevasse channels, lenticular channel sands, and lobes 
with sheet-like barforms. Rather, after an initial episode of 
crevasse formation, the splay lobes were deposited in a manner exactly 
analygous to deposition on associated levees, by overbank flooding and 
sheet flood sedimentation. The crevasses were probably initiated as 
small cuts in topographic lows in the levee which became deeply 
entrenched when a large volume of flood water was pirated from the 
main stream during a major flood and was able to erode down into the 
underlying flood basin clays. Once such large crevasses were 
entrenched they stayed there, easily reactivated during the next flood 
season.
11) The establishment of the meander belt at its present location
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In the flood basin is recorded as a lithologic change from pelletal 
sandy silt (FB2) (a distal splay lobe deposit) to the mudball 
conglomerate (FB3) in the backswamp section. The mudball conglomerate 
was emplaced during a period of intense flood activity that was 
associated with the avulsion of the meander belt to its present site. 
This same event is recorded in the levee and splay lobe sequence as a 
lithologic change from lake and swamp clays (FBI) to pelletal clayey 
silt (FB5), a more subaerial deposit, near the new trunk channel.
12) After establishment of the meander belt two episodes of levee 
and/or splay progradation are recorded by the sequence through the 
levee and splay lobe deposits. Each progradation is about 3-4 m 
thick, represents the gradual migration of the trunk channel towards 
the site over time, and abruptly ends with a neck cut-off.
The lower progradational event consists of the following 
succession: blue clay (FBI) of subaqueous lake and swamp origin is
replaced up-section by more sub-aerial deposits as a levee built up 
along the new trunk channel: burrowed and rooted pelletal clayey silt 
(FB5), rhythmically bedded and burrowed sands, silts and clays (FB6 
and FB7). Rooted clays (FB8, FB4) were deposited between major phases 
of progradation.
The upper progradational event is present as a rhythmically 
layered and burrowed sand, silt and clay (FB10) which commonly 
initially coarsens and then fines slightly upward into pelletal silt.
13) Crevasse channel fill (3.5 m) consists of 1) a lower zone of 
organic-rich clay, wood and plant debris and branches (CB1), 2) an 
intermediate cross-laminated and graded silt and sand (CB2, CB3, CB4), 
and 3) an upper mottled muddy sand (CB5). This sequence is inter­
186
preted respectively as periods of: 1) standing water sedimentation in 
a blocked crevasse, 2) sustained flow, and 3) periodic flow alterna­
ting with periods of standing water deposition and bioturbation.
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NVILLE, LOUISIANA
7.S IMNUTE QUADRANGLE
4± L 44? «  46 45 ^ *
Lakeland-M r  Z i o n
akland
t'
N i l  A l i n *
" Y  f  
.< ■■■/1 //
- - < Y
MtZ*n
ERWINVILLE, LOUISIANA '
7.C MINUTE QUADRANGLE
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KEY TO UNITS IN CORE LOGS
LEVEE AND SPLAY LOBE
FBS -  RHYTHMICALLY LAYERED 
SAND, SILT, CLAY 
FBS -  DARK BROWN 
PELLETAL MUD
FB 7 -  PELLETAL SILT
FBS
FBS -  BURROWED SILTY CLAY
RHYTHMICALLY 
LAYERED SILT
BACKSWAMP
FB4 -  ROOTED CLAY
FBS
FB2
" / / A  FB I
V"f/A
MUDBALL CONGLOMERATE
VERY FINE SANDY CLAYEY 
SILT
DARK BLUE CLAY
CONCAVE BENCH
TTT
0 •
■V-V
in
CBS -  SAND (C R O SS -  STRATIFIED -  
LAMINATED 
C B4 -  SAND (GRADED LAMINATIONS)
CBS -  CLAY (ROOTED TO BANDED 
C B2 -  FINE -  GRAINED LAMINATES
CB1 -  INTERBEDDED SAND AND CLAY
APPENDIX B: KEY TO UNITS IN CORE LOGS
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SY
M
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APPENDIX C:
2?
U w u
V U u w
J *
~rrrr
KEY TO SYMBOLS IN CORE LOGS
RIPPLE C R O S S  — LAMINATIONS
PLANAR C R O S S  -  STRATIFICATION
RIPPLE D RIFT C R O SS -  STRATIFICATION
S C O U R E D  SURFACE WITH TANGENTIAL 
LAMINATIONS
PARALLEL LAMINATIONS
CRENULATED LAMINATIONS
FLAME STRUCTURES
BURROW ED CONTACTS
W ATER E S C A PE  STRUCTURES
CO NVOLUTED LAMINATIONS
LENTICULAR BEDDING
LARGE RO O T BURROWS
LARGE BU RRO W  WITH PELLETAL INTERNAL 
FILL
PELLETAL FABRIC
BURROW ED LAMINATES
INCLINED BURROW  WITH INTERNAL 
MENISCATE PELLETAL FILL
H O RIZO N TA L BURROW  WITH INTERNAL 
MENISCATE PELLETAL FILL
MUDBALL3 Q  CARBONATE NODULES
LEAVES
TW IG S
PEATY SUBSTRATE
M OTTLEDNESS
R O O T  HAIRS
COATED ROOT HAIRS
CARBONATE COATED LEAF FRONDS
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APPENDIX D: CORE LOGS
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CORE NO: 1
PROFILE: NONE
7 .6  MINUTE QUAD: ERWINVILLE,
ELEV. ABOVE M .S .L  29 FT
vary IIm  u d d y  tn d , yobowUh brow
j U N D h U M )_______________________
FB4: tM y cloy, b M th  gray w/orai»gi
•My, May d a ik  brow n, pm M M  
wNh gra iw l t f  F o -o x M o s
FB7: till, polloM , iM d y , da rk  brow n 
wMi g rann lar F o -o x M o t
1
ME
TE
RS
205
W
o  W  M w  <  “  , M  (O >■D F P T H  -• 3 — 0u c r m  u  a <a  > u. a o
o C O R E NO : 2
"  PRO FILE: NONE
7 .5  MINUTE QUAD: ERWMVHJLE, LA 
ELEV. ABOVE M .S .L  24
vtry  fin * aNty and muddy aand 
yM ow. last Mu r  im % clay 
no concroBonary material
hard, clayey, aaady aHt, yoMow 
m oda l of clayay sand, d carnal orgaalci
ciayT daQ ttai"organ!o>7 c la f / tM la m i
BA SE O F CHANNEL- FILL
-  FB4: clay, gray wNh orango n a telnp 
minor baddad org antes
pa Natal aaady mud
FB7
vary flno mnddy a and, yaNow, pallet cl 
dark a n y  patehoa (cloy and organic*
-  gray, hard, pallatal mad
aand contant Inaranaoa downward
-  latanelvnly bnrrowrod pallatal aand 
Fa oxide coneradoaa (1 .6X 176 cm)
dla|olntad clay layor 
aandy paNatal mod
3
4 —
ME
TE
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M M ^  CO RE NO : 3
n c o ru  1  % S Z  •* “  5  PROFILE: NOME
u c r i  n  u  a  M >  u . 9  u  7 .S  MINUTE QUAD: ERWIMVILLE, LA
ELEV. ABOVE M .S.I_ 24 FT
O
c >— ity clay or
FB7:
burrowed tin
graytok-bi clay
1
2
3
4
ME
TE
RS
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“  U.
o
C O RE NO : 4
PROFILE: E FIOS. M
7.6 MINUTE QUAD: ERWINVKLE, LA
ELEV. ABOVE M .S .L
chaotic, nrtfthig laminated 
t ilt  aad organic -  rich m tddy sand
poorty nnjr
*W, lu d y ,  ^ layo^f. darte brow n________
- tand , slightly muddy 
wood
-  disrupted taad  aad mod landaaHoat 
INTERBEDDED V.F. SAND AND MUD
taad It  wad sorted, wMh tab -h o rizo n  
tai argntaat, 9 -  5 cm apart,
■aad It  dartt gray
m adball cnwglowiarttt Interb added 
] wNh vary fine taad
i—  _  —    —  ___ _ _        - _______________ ____
COMPLEX LAMINATES 
sin, clayey, taady 
graded med/sMt laminalloas 
0.4 -1 .5  cm ttdck 1 
d ltn ipSed dae to coring 
c la y /ta e d  laadaaftet (equant. 0.4 cat 
Mich) 7
tM /clay/leaf laminates j ^ ^ j t . t
-  Interlamlnated sllt/clay 
couplets thin apward 
sand layers tMckea apward
BASE OF CHANNEL FILL
ME
TE
RS
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Q  »_ </> *9 <A
DEPTH £ ^  «A *» _  u .
o C O R E N O : 5
PR O FILE: NONE
7 .S  MINUTE QUAD: ERWINVNjLE. LA 
ELEV. ABOVE M .S .L  25 FT
CHANNEL FILL
-  r No n M i b ro w n. rHphdy d i y t y ,  va ry  
v n y  fin# s a n d y  sHI a n d  t id y  san d , 
vary  s o f t  n d c ac # o n s
(ro o t ha irs)
(w o o d  f r a ja i s n u )
p o s s ib lo  r i p - u p  c la s ts  
s h a r p  b a sa l c o n lae t
o rg a n ic  -  r ich  m ad  
b a d d o d  o rg an ic# , 
s ta c h s .  a s  Indlsaiad:
sm y  c lay  
a n d  loaf 
w o o d  d  b a s s
g ra y  c lay  wMb d ls s  
s h a r p  a p p o r  c o n tac t 
g ra d a tlo n a L
aadaaAad o rg u U c t
. vory  sWy 
fin# s a n d
b a rd , c layay
w odarM aly  
sidy  vory flna
c lay , wdh g ra n ula r  F a - o a id o s
3
4  —
209
DEPTH 2 3  EXPANDED LOG2  S  5  "  -  “  5  C O R E N O : e
7 .5  MIN. QUAD: ERWINV1LLE, LA
I I I I I
m u d  w ith  t i l l  H W U I o m  KHM badW d 
wNh «Nt wHh nM d lam taatfoM
s e a t ta r a d  w o o d  fragm ant*
loaf layar* 
la m ln a to d  •III
paHapal «IN
p a lla ta l san d y , c tayay  slit 
(N ira p h d  la m lna llo«»
c l ay/la af Tnmlhila*
la av a s  an d  Iwig* in m ad  
clayay sM , m ad  
d is r u p te d  lam H id io a t
• l i t  wHh c lay  lamlnaMona
I ami naiad sHt, clay, datrttal organic*
d ls r a p ta d  lam inations
CONTINUED
nnm i —  S EXPANDED LOG
DEPTH 3 “ S CORENO: 6
U  a  m > u . a o  7 .5 MIN. QUAD: ERWINVILLE, LA 
l _ l  1 i  t  l L
m ad  wHh t r r a i e  *Mt layar*
la a f a a d  o rg a a lc  dobrt*  mat* 
flaA lying w o o d , dU coM M O H * 
blob* o f coffo*  g round*
^  ckqTlMdmfioii*,~07l~mm  thick
•tarvad rlppla*
• q n ig ly  laan in adoo«, no t flat 
Ilka ab o v a
d tan ipaad  v.f. *and 
wWi c lay  lam m adoa*  
*llt~wNh m od llu n in i
m a d  wMh w avy sM  la 
tartga
•M  layar*  a b o v a  laaf layar*  
b o a t  land
v . f . *and  wNb c lay  lam lw adoaa 
* •  lam * -  • .*  c m  th ick  
c la y  layar*, d lcco n d aao aa , wMb 
Irrag a la r  Mdcfcna** CONTINUED
2X
0
- CLAY
i f - VF SS
- C O N G L
ME
TE
RS
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w M (9
DEPTH £ _j w  w  r  S  u> om  >  il  a  u
CORE NO: 7
PROFILE: ROM
7 * MINUTE QUAD: ERWINVILLE.
ELEV. ABOVE M .8 .L  26 FT
0
CHANNEL FILL:
-  tM d y , d a y ty  *HL bard , 
looks a n  ro o d  flu, llgM
dayty  sMy sand
1
o v t r c o inp s d lPB. 
■ Ic h b b i sandy 
b o d d o d  w ood
is, brownish gray
COMB, l t d  Blocks
■du o s of dokrttal orgoolcBdiscontinuous I 
(leoBcolar bedding)
sandy , c layey  sIN. olive gray
2
clay
3
4
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DEPTH S ~ ~ i  EXPANDED LOG5 “ ~ "5 CORE NO: 8
O  S  W > U i * 0  7 .5  MIN. QUAD: ERWINVILLE, LA 
J — I U  - t  -L- X-  HQ. 52
MOTTLED SANDY POCKETS 
IN MUORtCH SUBSTItATE 
V.F. SILTY SAND AND MUD 
M ESS OF RIPUP CLASTS, 
F«-O X ID E LINED ROOTS 
AND ORGANIC DEBRIS
laaf
g ray  clay, while *111 
mudbaMs
m ad b aN t
m a d  w ith tIM lam lnaU ont
clayay am, tUiy c lay
-  vertically dlamplad lamlaa
boat
elay/NM
aoS ad  aad mixed
- c r a a a la ta d  lawHaaSaaa
-  la m in a ted  fine te n d
-  low  a ngle c ro s s  -  sat*
CONTINUED
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DFf-rH - - S  EXPANDED LOGDEPTH 5 5 5 " - “ S CORE MO: 8
u  a « > u . a o  7 .6  MIN. QUAD: ERWINVNJ-E, LA
J - i  I  I L —1 . I
th ic k  g ra d e d  1— lm i iHii 
- tb lc k a e s a  d e c r e a s e s  M psecbon
v.f. la n d  h l i r l ayw i d  «rNh c lay  
• a n d  h a s  m ad  laadaad loas 
c lay  h a s  sUt taartaadloas
• a n d  layers  N c k a a  apsecM oa
clay  layers
la a is
graded
g r a d e d  la ia laaH oas
g r a d e d  s a a d /c la y  vtq^haaHss 
( s a a d  f lae s  a p a a r d  M o  c lay  
a  g ra d e d  layer)
laaM aatodT lead  In lertayered  
la a ila —s d  c lay
la a d a a te d  c o a r s e  layers
c lay  wNh sM s trtag e rs
CONTINUED
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D EPTH EXPANDED LOG►  " S I * * *  rt/MlC a
iwr
5 S 5 u. * " o  CO RE NO : 8
U  a  M > u . a u  7.6  MIN. QUAD: I 
» < » « i » ^
: ERWINVILLE, LA
1 M
CM
BA SE O F CREVASSE 
CHANNEL FILL
FB7: c layey  v w y  f lm  i t a d  wMh 
g ra n u la r  Fa -  onM i i
/
3 M
ME
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DEPTH — u.W L r  1 M  o  a  w  >  u.
n
-  CO RE NO: 10
PROFILE: NONE
7 .5  MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M .S.U  24 FT
darfc brow n o r g a n ic - r ic h  c layey  slit 
aHbar pollo lal o r  co n ta in s  c lastic  sill balls
e lay sy  silt with tre e s  o f  swirling lam inations 
s h a rp  c o n tac t
In ts r la m ln a ts d  psH stal m ud, silty s a n d  and  
san d y  slit with sw irling lam inations duo to 
d is tu rb an ce  by  v tb raco rtn g  
r o o t  h a irs  wHh Fa -  o x ide  linings 
s a n d y  silt a a d  silty san d
TYPICAL PELLETAL SILT OF LEVEE AND 
SPLAY LOBES
In tsrfay srsd  p s lls ta l silt an d  
Intensively b u rrow ed
w ith  g r a n u la r  F e - o id d e s  a  
pe leltal fab ric
pelle tal m ud 
pelle tal silt
p e lle ta l m ud. 
is o d n te d  wHh
3
4 — ‘
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IA
DEPTH
CO RE NO : 12  
PRO FILE: NONE
7 .6  MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M.S.L: 24 R
SLUM P OR FILL DIRT
m b » d  m ud an d  vary  fin* san d
CHANNEL FILL: PEAT
FB7: yellow, palle ts! e layay  till  with tilt -  rich  
•w in ing  lam inations 
la c k in g  g ra n u la r  F * ~  ox ides
I n ta rb a d d a d  brow nish -  g ray  pa lla ta l c lay  an d  
tan  vary  flna palla tal san d
- In ta rb ad d ad  paH atal c lay  a n d d  palla ta l 
vary  flna w all -  so rted  san d , locally  with d is to rted  
la m in a tio n s , loaf fragm en ts  a n d  o rg an ic  
d ab rts
- F a  -  o x id e s  as  co a lin g s  on  ro o t ha irs  only 
In m ud layers
3
4 — '
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DEPTH
! _  <» (A *g
(A “ o
o
CORE NO : 13
PRO FILE: NONE
7 .5  MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M.S.L: 24 ft
PROBABLE FILL DIRT
SLIGHTLY CLAYEY. SILTY 
VERY FINE SAND. 
BROW NISH YELLOW
d is tu rb ed  silty very  fine  san d  a n d  san d y  silt 
yeHowtsh, p ro b ab ly  pelle ta l
In te rb e d d e d  pe lle ta l m ud. p e ilea l silty san d  
a n d  p e lle ta l san d y  silt 
la rg e  c ro s s  -  cutting burrow s, 
tra c e  o f lam inations w here  In d ica ted
3
4 —
M
ET
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S
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M
<A M  
W
i/i C O R E  NO : 1 4  
»  *  PRO FILE: NONE
7 .1  MINUTE QUAD: ERWINVILLE. LA 
ELEV. ABOVE M.S.L: 24 fl
o
dark  b row n o r g a n ic - r ic h  ollt 
g ray ish  tan  vary  flna silly san d
FB4 o rg an ic  -  rich  pa lla ta l m ud
2
3
4 — 1
ME
TE
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3  «o g* S
CO 00DEPTH
5  CORE NO: 15
PROFILE: NONE
7.S  MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M.S.L: 24 (I
CHANNEL FILL: 
dark  brow n o rgan ic  -  rich *111
FB7:
In tarbaddad  pallatal t in  an d  clay  
wNh g ranu lar F a - o x id e s  a sso c ia te d  
wMi palla tal fabric , 
c la y - l in e d  roo t barrow  
lo ca lly , roo tle ts  have F a - o x id e  linings 
a s  indicated .
p a lla ta l  m u d  wHh sill lam inations
3
4 —
CL
AY
221
coco in 
in
M o CO RE NO : 16
w  *  PROFILE: NONE
9  o  7 .S  MINUTE QUAD: ERWINVILLE. LA
ELEV. ABOVE M .S.U
CHANNEL FILL
FILL: yollow  silt wMh o rg an ic  d e b ris
darfc brow n o r g a n ic - r ic h  lilt, p su ty  
with w ood
FB 7: d is to r te d  pa lla ta l silt wNh 
tra c a  o f tw irling  lam inations
-  ro o t bu rrow s wNh c lay  iin m g t o r  
fillings
- la rg e  c ro s s  -  culling  burrow s with 
p elle ta l Internal fill
-  tra c e  o f Fa -  ox ides
-  p a lla ta l o r g a n ic - r ic h  m ud
M
ET
ER
S
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_j C O R E  NO: 1 7
M w O  PROFILE:
<  7 .6  MINUTE QUAD: ERWINVILLE, LA
u  a  w > u . a o  ELEV. ABOVE M .S.L: 24 ft
I I ? I ) I I FIGURE 36
- S lum p
sw irling lanrtaaAsd sHt
FB 7
-  pM hrtai t in  wMli l v g «  
c ro s s  -  cu b in g  burrow *
rfcytfcmlcally lay ered  
wNh su p e r im p o se d  
an d  la rg o  c ro s s  -  c
an d  clay  
fab ric  
bu rro w s
F B i:
lay ered  
la u d n u lad
. rbySim lc aHy 
, sIN. c lay
3
4
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DEPTH 5-(  3  d u . w o  
u  a  <a  >  u . 3  u
CORE N O : 1 8
PROFILE: E
7 .S  MINUTE QUAD: ERWIMVILLE.LA 
ELEV. ABOVE M.S.L: 24 FT
-  SEE EXPANDED LOO
ON NEXT PAGE FOR DETAILS 
ON THIS CORE
-  C o m  p i ax  lam M M at
BA SE O F CHANNEL FILL
FB 7
3
4 —
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- „g EXPANDED LOG
5 " « « S  CORE NO: 18
7.5 MIN. QUAD: ERWINVILLE, LA
DEPTH
p o a a lb ta
h a rd  8 My. v a ry
CM
20
DISTORTED
DED DARK BROWN 
CLAYEY SILT
INTERBED 
MUD AND
CM
- D a t r t t a l  o rg — le t
-  ra n d o m  o rg an ic
C O NTIN U ED  ON N PAQE
225
100
-.-8 — s e x p a n d e d l o g
2 5 5 “ **"5 CORE NO: IS
w  ■  W > i f c l O  7 .5  MIN. QUAD: ERWINVILLE. LA
» l ■ I I I > t—
lita ib M d N  la a M iN  ta sd  or
m a ltlp la  f ta ta g  up w ard  M q a w w a i
r ia la g
rooted orgaolc -  rfch mod
Ik la  d lM i 
<•
140 fltelog 
ayitei 
d ls ra p to d .
o rg ao lc -  rtcfc a w d
100
- laa
CONTINUED ON NEXT PAGE
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DEPTH
1 N
CM
ISO
2*0
S.-- EXPANDED LOG
2 §5!!"-o CORE NO: 18
u  ■  7 .6  MIN. QUAD: ERWINVILLE, LA
J U  I I I J. L-
l i i l c a t a r  b t d d h g
d la to r ta d  lamW oM
rh y d nwlc ally b a d d a d a HI aw l 
o rg a a lc  -  rich  m ad
a ltt /c la y  rb y d iw d a i wflN Iw l a d a d  a IN 
— d a y / U M a d  lan ih N d M
- 3 - ; 4 * —
c lay /aM
BA SE O F CHANNEL FILL
■M aty i b a i N n law  p a llata l aM 
a a d  p a lla ta l a a a d
w ith  la rp a  c r o a a - c
DE
TE
RS
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j  CORE N O : 19
m  w  *• 2  PROFILE: E
5 u . w “ o  M  MINUTE QUAD: ERWINVILLE, LA
» > u . a o  ELEV. ABOVE M.S.L: 24 FT
X I  I I ___
COM PLEX LAMINATES
4
ME
TE
RS
„  «  »  =  CO RE NO : 20
D E P T H  *  “  5  “  S  o  PRO FILE: NONE
u c r m  U  I  «  >  II. a u  7 .1  MINUTE QUAD: ERWINVILLE.
A t
V'
»■ J-
fc t.*
L*-u'
4"Vv
A 4 
A
II ELEV. ABOVE M.S.L: 2* fl
F B 4 /F B I:
M tero po llot i l. d a rk  b row n c lay  wNb root*  
b— ro w  rooMata wNh F t - o i M a  coaM aga 
d la c o n tliw o a a  a id  lanritudlona 
m lcacao v a  w tiara  illly
— w o o d  m at
1
2
3
4 —
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DEPTH
EXPANDED LOG  
CORE N O : 2 5
PROFILE: NONE
7 .5  MIN QUAD: ERWINVILLE. LA 
ELEVATION ABOVE M .S .L : 25 FT
sttgbUy d t y t y  slMy vary  flna s a n d  an d  
san d y  sHL a  few  e o a ra a r  g ra in s  
p d e h a i  wMi ta a r  d ab rls  
c lay  flHad motUos 
yaMowtsh brow n 
w o o d
tN^Tvsiy I tm lo  fliia i u d
la m in a tio n s
m ad b a lls
- d is to rted  m udball layars
daformad laminated vary flna sand 
and mudball layars
lam In at ad flna sand 
laminations
with o rg an ic  -  rich
mudball/tand laminates 
mudballa predominate 
sWy vary flna mlcacaous sand
slightly  d is to rted  m udball lay ars
*
*— foH lM BBd
truncated laminated sand 
flna sand/mud laminates
mud could ba mudbaHs drapad ovar
imelSbaHAmry flna sand laminates
laminated sML vary claan, gradad 
lamlnauons Mckan upward 
low angla cross laminations at top
230
DEPTH
£ EXPANDED LOG
CORE NO: 2 5  co n tin u ed
PROFILE: NONE
7 .5  MIN QUAD: ERWINVILLE. LA
iM d y  m ud o r  m uddy  t u d
t i l t ,  h a rd  clayey, tw irling  lam tuaH ont 
h a rd  g ra y  clay, F a - o x id e  Inc lo tion*
-  In ta rb a d d a d  c lay  an d  tilt 
tw irling , h a rd  
g ray  c lay  with Fa -  oxldea
s p o r a d ic  w o o d  a t  Ind icated
( 1 1 7 - 1 5 5  cm ) 
m fand ta d lm o a t 
d is to rted
to m a  lam lnaito fit 
floa ting  m uddy  balla  
o r g a n ic - r ic h  p a tc h a t  
(co u ld  b a  mi)
140
150-
100 c o n t in u e d  o n  next p a g e
231
DEPTH
5
Z  => ^  u. O
(J 2  v> >  u . S  u
EXPANDED LOG
CORE NO: 2 5  co n tin u ed
PROFILE: NONE
7 .S  MIN QUAD: ERWINVILLE.
- ( 1  S t - 1 7 8  cm ) o rg a n ic  -  rtcli silt
170
( 1 7 8 - 1 9 0 )  c lea n  tilt
p a te  h a t  o f o rg an ic  m aterial 
e r r a t ic  lanrinaUona 
to m e  m u d - r i c h  z o n a t
s
o
tin, tandy
tw irling  lanrinaUona i 
am  lanrinaUona 
locally  tin lanrinaUona
o rg a n ic  -  rich
220—
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. wj
i  O  t- V* «> *2  
-  </> 60DEPTH -■ 3  -  u ”  
u c r  m  u  a  m  >  u.
o
X
o
u
EXPANDED LOG
CX)RE NO: 2 5  con tin u ed
PROFILE. NONE
7 .5  MIN QUAD: ERWINVILLE. LA
240
brown tandy organic -  rich dll
250
•harp contact200
dark mud
o
270
loaf and wood
poNotal clay 
clay/loaf tamtaatat
brow n201
poorly cortad taad
20i clad -  inpportad 
m adball bo d
fining
poorly cortad modlnm rand300
310
320
ME
TE
RS
 
I 
I 
ME
TE
RS
 
I 
I 
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DEPTH
>- «v>
=> =! U.
CO
(A
CO
CO
u  a  m > i l  i
o
z
o
u
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CORE NO: 29
PROFILE: 2 9 - 1 ,  2 9 - 2 ,  2 9 - 3  
7 .5  MINUTE QUAD: ERWINVILLE. 
ELEV. ABOVE M.S.L: 23 fl
LA
2 9 - 1
h ard  clayay iiN
-  m udball layar 
a m ia a ta d  m lcacaous silt
•IK wtth dark  
m uddy patcha*
slightly d a y a y  
e o a raa  aUl
-  mudbaH*?
•a a d y  tllgM fy clayay 
c o a n a  aM
dark  brow n paaly  m ud 
m a i l  of organic*  
d ark  brow n d a y  
wNh sp o rad ic  o rg a d c s
b ro w a  c lay  wMh dlsconUna o a s  
sIN lam inations 
clay wMb laaf layars 
paaly  m ud, soft, wNh laaf 
layars
o>
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C O R E NO : 37
n r p i - u  >  o  u  M «• M S  PROFILE: E
L r  1 n  2  =  d u .  w " o  MINUTE QUAD: ERWINVtLLE, LA 
u  a  «» >■ u. 9  u  ELEVATION ABOVE M .3 .L : 32 FT 
■1-1 * » * * ‘ TEXT FIGURES: 30
c o a r t a
• i m N -  sea l*  tro u g h  c ro s s  -  s tra tifie s
slightly  c layey  c o a rs*  
slightly  c layey , s e e d y  m ic a c e o u s  sHt
lam in aN d  very  fine  sa n d , bu rrow s 
horizon tal a lo n g  lam inae
I a n n ea le d  to  c ro s s  -  
lam in a ted  c o a r s e r  la y e r s  
fin e r layers  partia lly  b u rro w ed
b a rro w  backfill (p e lle ts ) In san d y  sIN 
t r a c e s  o f lam inations a n d  c ro s s  -
p e l le ta l  IN hologtes: c o m ple te ly  d ls  
rn p te d  p rim ary  sh a lin ca llo n  
g ra d e d  layers: low  an g le  rip p le  
laeslnatloes w ith m ud d ra p e s
FB4:
brow nish  m ud  with p a tc h e s  o f  slit 
p e lle ta l silt zo n es
-  d a rk  b row n peHetaJ c lay  
lo o s*  silty z o n es
s a n d  c o n te n t  d e c re a s e s
F B I: d M ^ f w a  ________
FB7: m uddy  san d , h a rd , p o o rly  so rte d  
n early  ih u c h ire le s s
sIN, sNghhy clayey, c o a rse , 
(Mrty looking , h a rd
c o n t in u e d  on  nex t p a g e
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CORE NO: 3 7  co n tin u ed
PROFILE: E
7 .6  MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M .S .L  32 FT 
TEXT FIGURES: 30
FB 7: h a rd , aMgMly c layay
FBO: b row n »Hty c lay
c layay  am  w N i d is ru p te d  I 
b ro w n  tin y  c lay  
m lc ro p o lla la l a in
b row n  tlNy clay
b row n *IKy clay
p a l a t a l c layay  am
•lu m p  p ro b a b ly  rhyVimlcally 
la y a rad
am analvaly  b n rro w ad  paMatal am  
tra c a  o f Iam biaH oaa a n d  c ro aa  -
I
FBS:
b u rro w ad  alMy c lay  wNfc d la rv p tad  
p a b a ta l am  layara
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PROFILE: E
7 .5  MIN QUAD: ERWINV1LLE, LA 
ELEVATION ABOVE M .S .L : 32 FT
coant oMt
•m a ll  -  te a l*  trough  c ro o t -  ttra iin ca
p e lle ta l ap p aa rln g  elsew here
tllgM fy c layay  c o a rsa  till
•IlgM ly c layay  sandy  m leacaouo till
lam inated vary  fiita oand whh hart -  
zontal burrowo along  aom a o f lam ina*
rhythmic layer*: landnatad  o r  croo* -  
lamin ated  c o a rse r  layer*, partially  
pelletal finer layer*
v e ry  sm all -  sca le  B ough c ro s s  -  lam*
b urrow ed  su b stra te  over sandy  silt 
trace*  of lam inations an d  c ro ss  -  
lam inations 
la rg e  c ro s s  -  culling burrow s with 
pelletal in ternal fill
com pletely  d isrup ted  prim ary strattflca 
non
g ra d e d  layers
lo w  a n g le  ripp le  lam inations with m ud 
j J r u p e s _______________________________
P e lle ta l sHt
very  fine san d , weH -  dev e lo p ed  c ro ss  -  
sem n i canon , wHh burrow s extending 
both  dow n and  up from  b asa l co n tac t
ndcropelle ta l brow n m ud
2N
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EXPANDED LOG
DEPTH >  Q  l_ W  W
» CORE NO: 37
(A
M
(/> PROFILE: E
U  S M > t a . a u  7 .S  MIN QUAD: ER W IN V U E. LA
ELEVATION ABOVE M .8.L .: 32 ft
T N Ic k M il  o f 
A pproxim ate  < i: f . t  to  S 5 m otors
4 .3
to  co rin g
4 .3
6.0
b o rro w ed  c layey  silt
r lp p lo In coi
6.1
5 .2
b o rro w ed  c o n tac t
from
m e n is c u s  ■ fIN In
c lay
6 .4 WlA*-
6.5
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DEPTH
CO RE N O : 38
PROFILE: E
7.9 MINUTE QUAD: EflMflNVUXE, LA 
ELEV. ABOVE M .S .U  32 FT 
TEXT FIGURES: 30
FB3: (a x p a n d a d  lo g  on  naxt p a g a )
- h a rd  c layay  sHt
-  pollotal (2)
d ark  b row n clay  
h ard  c layay  sin
vary flna  san d
h a rd  c layay  alll 
g ray  m ad  
h a rd  c layay  tUI
pa lla ta l b row n m ud
tlft. c layay . h ard , m lcacaoua
tin . w all -  to r ts d , wMh burrow s, 
r lp p la t an d  m lcropsH sta l taxh ira
ta n d y  m ud
d am  b row n m lcropa lla ta l m ud
FB4: d a m  g ray  
m lcropalla ta l c lay
FBS: d a m  brow n o rg an ic  -  rich  c lay
FB7: ha rd  c layay  sHI 
vary  wall -  to r ta d  ta n d  wNh lam inanon*
239
EXPANDED LOG
DEPTH (A
100
160
CORE NO : 38W  M  *? K
PROFILE: E
7 .5  MIN QUAD: ERWINVtLLE. LA 
ELEVATION ABOVE M .S.L.: 32 ft
3  _  U- _  O
0  a n > i b > U
1 .1 i i i ii
FBO:
-  paHatal (? ) 
h a rd  c layay  aNt
200 -
d ark  brow n c lay  
- h a rd  c layay  «M
vary  fine san d  
250
h a rd  c layay  am
clayay  am,
d a rk  brow n 
m lcropa lla ta l 
m ad
h ard  c layay  alH
extensively  b u rro w ed  paHatal
SIR, clayay , h a rd  m icacao u e
•Ht, w a R -a o r ta d  wMh 
m lcropalla ta l taxhira 
c roaa  -  lan d n ad o n s 
f lo o d  b a a  hi
m ofllad  a aa d y  m ud
d ip  tow ard*
200 c o n tin u e d  ab o v a
240
DEPTH
CORE NO: 39
PROFILE: E
7 .5  MINUTE QUAD: ERWINV1LLE, LA 
ELEV. ABOVE M .S .U  31 ft 
TEXT FIQURE8: 30
h a rd  c layay  till
d a rk  brow n paH atal c lay  
h a rd  slightly c layay  ollt
•lightly  c layay  d u a  to  burrow ing
•o m a  a lta rnallng  c o a ra a r  an d  finer 
layer* wttfi bu rro w ed  d le ru p tad  
contact*
vary  m ottled
fa in t  lam inations locally
m ultip le  genaratHone o f la rg o  cro** -  
catting  burrow * with p e lle ta l Internal fill.
a  few  lam ina ted  zona* In vary  fine san d  
rip p le  lamtnaHon* in vary  ftna s a n d  
p a lla ta l  lllhologle*
•lit, clayay, m lcropeM etal
slum p
h o riz o n ta l backfilled  burrow * a lo n g  
m ud -  rich  d ra p e s
-  -  po ijo io i J i l t  
FB 4: paH atal c lay  an d
stringer*  o f bu rro w ed  silt
FBS: d a rk  brow n c lay  with g ra n u la r  Fa -  oxide* 
C o n tin u e d  o n  noxl p a g e .
ME
IE
RS
241
DEPTH CA
M
J -
w  M  V
W  M  * ?Z
o  
u
— LJ 1 L
t t * 'O
V W < 1
0
A/ V.
FBO:
CORE NO: 39 continued
PROFILE: E
7.9 MINUTE QUAD: ERWINVHXE, LA 
ELEV. ABOVE M.S.L: 31 II 
TEXT FIGURES: 30 
d a rk  b row n  cloy
FB 7: Ion a M -c lo y , nUcropaHatal 
iM ia iw  A ppearing
m lcropalla ta l m od, allt, cloy
7  —
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CORE N O : 39
PROFILE: E
7 .5  MIN QUAD: ERWINVILLE. LA 
ELEVATION ABOVE M .S.L.: 31 f t
a rd  c layay  silt
davit b row n c lay  wHh paH atal till  
h ard , slightly  c lay ay  silt
slightly c layay  d n a  to  b u rrow lag  
a  faw  a lte rnating  c o a r s e r  a n d  fln a r d ls  
ru p ted  b ad *
vary m otU sd a p p e a rin g
fa in t lam inations
• l i t ,  c o a r s e , pa tch ily  m ottled  to  p e lle ta l
-  d is ru p te d  lam inations 
(w ater e s c a p e )  
m ic a c e o u s
-  san d , fine to  v a ry  fine  silty
-  san d , vary  fine
num erous la rg e  c r o s s - c u t t in g  burrow s
fit!.
mnlttp le g en e ra tio n s  o f bu rrow s 
rip p les  an d  lam ia a ttons 
wall -  so r te d  vary  fine  sa n d  
b u rro w ed  very  flue peMolal san d  
b u rrow s, pe lle ta l san d y  m ud 
bu rro w ed  c o n tac t 
w e l l - s o r t e d  sHt 
m u d - f i l l e d  burrow s  c ro s s  -c u t th ig
CONTINUED ON NEXT PAQE
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U CORE NO: 38 C O N TIN U E D
PROFILE: E
7 .S  M M  QUAD: ERWINVILLE. LA 
ELEVATION ABOVE M .S.L.: 32 FT
F B I: c o a t ln w d  
SIN, c layvy
m ud ptH vto  su rro u n d ed  by  silt m atrix 
iM tformly poHotal
•lum p
d is ru p ted  w r y  f lm  la n d  a n d  sIH, 
Iw l wi b d  Hi low nr p a rt 
h o rizo n ta l backfH tsd burrow *
Intori ay*  r s d  potoltal m ud d rapo*  and  
c ro s s  -  lam ina ted  vary  flno sa n d
-  poHotal m ud
-  clayoy silt
-  silly c lay
FB 4: pollotal m ud a n d  c lay
I N
400
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_i CORE NO: 41
PRORLE: C
7 .5  MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M.S.Lj  35 .6  ft 
TEXT FIGURES: 30
0 - 1 1 0  cm  very  san d y  lo o s*  sed im en t lo s t from
FBO:
a a  u a t ta b la  c o re  tub*  
p r e s u m a b ly  c o n sls tu d  of san d y  rtiylhm ltas 
wfth vary  lltae c lay  o r  m ud
— * * 
r
t  F in e  w e ll -  s o r te d  se n d  with rip p le  lam inations 
j w avelength  -  i .s  cm , he igh t = 0 .3  cm 
I  -  b u rro w ed  co n tac t 
—  flam e sb u c tu re s  a t to p  o f m ud 
V -  san d , fine to  very  fine, p o o rly  so rted ,
g ray ish  tan , m onied : s a n d  g ra in s  a s  la rg e  
a s  177 m icrons In d iam eter.
slightly sttty to  p o o rly  so rted .
i/ -
- *“ ,d* f|"®* ,Hi 
\ \  fatally  m o w ed . 
\  -  m o ttle d  to  peM
•L U  U 1 .
. 1
1 «- v  u / -
1 U  i s
1
i
1 t ' K ,
lle ta l fine san d
san d y  m ud 
m u d d y  san d  to  san d y  m ud 
very p o o rly  so rte d : 46%  san d , 60%  silt, 
5  % clay, 
faintly m oW ed, p ro b a b ly  pelle tal.
s a n d ,  f in e , slightly silty with sM -  rich  m ottles 
(p ro b ab ly  la rg e  bu rro w s o r  ro o t m ottles)
0 .2 to  0 .4  cm  th ick  p la n a r  se ts
very  fine silty san d , w ell -  so rted .
-  r ip p le  lam inations
FB4: Pelletal d a y ,  silty to  san d y
w ith  d isc o n tin u o u s  sa n d y  lens
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CORE NO: 41 continued
PROFILE: C
7 .1  MINUTE QUAD: ERWINVILL£, LA 
ELEV. ABOVE M .S .L  3 1 .S fl 
TEXT FIGURES: 3«
FBS: d t r k  b row n m k r o p t tM i l  cloy wNh s a n d  
a t  Dm  p cNotol fa b ric  m atrix, 
g ro a a ta r  F« -  ox k las
FB7: to a d , clayay, tlRy 
m tco cao u s , 
’rnaiilw' 
m ad  -  20%  
b a rd
6-
i
*
8 U
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CO RE N O : 41
PROFILE: C
7 .6  MIN QUAD: ERWINVH-LE. LA 
ELEVATION ABOVE M .S.L.: 31 .6  «1
0 - 1 1 0  cm  lo t i
lo o t*  to a d y  locking ony cloy o r m ad
em a il -  tc o lo  tro u g h  c ro a t  -  ttraAfdco 
do n
b u rro w ed  c o n tac t 
flom o tm c M r o t
m o tto d  a p p e a rin g
m o tt lo t  wNb to a d  u p  to  177 m tc ro a t 
la  d tam otor 
m ud -  rich  moIMt 
b u rro w ed  co u tac te
to a d , fine, tUghtty tin y  to  poo rly  
c a r ted .
foMMy m ottled  
flo m ea  a lo n g  co n tac t 
m uddy  tHt 
fin e  to a d
m ottled  m uddy  to a d
200
to n d y  m ottto t
CONTINUED
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EXPANDED LOG
CORE NO: 41 co n tin u ed
PROFILE: C
7 .6  MIN OUAD: ERWINVILLE. LA 
ELEVATION ABOVE M .S .L : 31.6  fl
FBO c o n tin u e d :
S M d , fin*, tH g M y  clayey  
wNh sill m o B M
-
*— w ^ /
1—  Lf J?
& -C. cC°7^ ' \  ( 0 .2 - 0 .4  (
y  ^  b w »- -  f V . claw ball*
—  | v  h o r iz o n ta l
t— ~ ~ ____ 1 V  c lay  ba lls
vary  flna silty san d , waN -  so rte d  
n d a iitlv a ly  b u rro w ed  an d  m ottled
vary  fine  silly san d , weU -  so r te d  
c lay  b a lls
s n a i l  -  s c a le  p la n a r  c ro s s  -  set* 
cm  thick sa ls )
lam ination*
c la
c r o s s  -  lam inations
m in u te  rtp p la  lam inations
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»  C O R E N O : 43
PROFILE: C
7.9 MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M.S.Li 
TEXT FIGURES: 31 
C O R E TH R O U G H  ROADBED COMPOSED OF 
FILL DUMPED INTO OPEN CREVASSE 
CHANNEL.
M OST O F THE MATERIAL LOGGED IS 
SLUMP OR ROAD FILL.
INCREM ENTAL CORING CAUSES UPPER 
SO % O F CORE TUBE TO BE FILLED WITH 
SLU M P IN THIS PARTICULAR CORE.
THE IM PORTANCE OF THIS CORE IS SIMPLY 
THAT:
THE DEEPEST IN PLACE SEDIMENT CON -  
SISTS OF FB6, BLUISH CLAY WITH 
NODULES (SEE NEXT PAGE).
CONTINUED ON NEXT PAGE
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DEPTH 5  S i  f  |  CORE NO: 4 3  co n tin u ed
o  a  « > >  tk  S o  PROFILE: C
7 .6  MINUTE QUAD: ERWINVILLE,
P ro b a M a  tlUMp a n d /o r  FB7 
(paH atal tilt)
FB6:
b lab  d a y ,
fain t po lla ta l fa b r le a t  
Ind lca tad  by  flno g ran u la r 
p ra c lp a ta to t o f Fa -  ox tda  In 
X -  ray  rad io g rap h * .
SLUMP
FB6
7  —
i
: j
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CORE NO: 44
PROFILE: C
7 .5  MINUTE QUAD: EHWINVHJJE. LA 
ELEV. ABOVE M .S .L  
TEXT FIGURES: 30. 30. 40 
FBO: v a ry  fin* •Illy la n d
-  m Hsm sdng z o m i  o f  c lay  -  rich  an d  
c lay  free , s tra ch ire le ss  sIMy san d
•m all -  sca le  rip p le  drift
•m all -  s c a le  rlpp la  drift
g r a d e d  p a ra lle l lam inations 
e a c h  norm ally  g ra d e d  lay er Is a b o u t 
0 .0  cm  thick 
In c l in e d  p a ra lle l lam inations
c lay  d ra p e s
In c lin e d  p a ra lle l lam inations
ex tensively  bu rro w ed  by  la rg e  
c ro s s  -  c u t ta g  burrow s wNh 
pe lle ta l In ternal fa b ric
tra c e s  o f p a ra lle l a n d  c ro s s  -  
lam inations
FB 4: -  
c o n t ln a e d  on
c lay  
next p a g e
251
CORE NO: 4 4  co n tin u ed
PROFILE: C
7 .6  MINUTE QUAD: ERWINVH-LE, LA
FB 4: san d y  m ad
F B t:  d a rk  brow n san d y  m ad
FB7: c lay ay  san d  an d  silt, h a rd  
p o o rly  so rte d
paHatal fab ric  a s  In d ica ted  by  
g ra a a la r  Fa -  o x id es  In 
X - r a y  ra d io g ra p h s  
PaH atal sHt
6 —
7  —
' i
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EXPANDED LOG
DEPTH V>v> «*» I/)40 O CO R E NO : 44PROFILE: C
ISO
FBO: very  flM  iM y san d
aNe reefing  zona*  o f illgM ly c la y - r i c h  
*Wy aai»d an d  c l a y - f r e e  silty san d ,
-  a p p a ren tly  rtru c tu re tece
-  b a n d in g  6 - 1 0  cm  thick
m ud  d ra p e
p ro b a b le  t ip p le  -  drift 
0 .0  cm  thick  
c o a lla g e  on  roo f halre
rip p le  d im  (clim bing  tow arde  
flo o d  b eam ) 
em ail rip p le  form e
p a r a l l e l  lam lnellone: e a c h  lam ination 
le g ra d e d  a n d  ftnee u p w ard  Internally
200
-  p a ra l le l  lam inations th a t a re  inclined  
d u e  to  clum ping o r  co rin g
INCLINED LAMINATIONS ARE GRADED
- In c lin e d  p a ra lle l lamlnaMonc
Ind M d u al lam tnedoae  a re  0 .0  cm  thick
-  pe lle ta l
b u rro w ed  net co n tac t
In c lin e d  p a ra lle l lam lnellone 
(d u o  to  eliding, c lum ping, o r  co ring )
-  c lay  d ra p e
-  In c l in e d  p a ra lle l lam lnaftone 
CONTINUED ON NEXT PAGE
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C O R E  N O : 44
PROFILE: C
7 .6  MIN QUAD: ERWINVILLE. LA
F B t c o n tin u e d :
-  In c l in e d  p a ra lle l lam inations, 
U -  th a p o d  burrow *
p e l le ta l  lltfiologto*
- d a rk  g ra y  c lay  
la rg o  burrow * wWt paH atal In ternal fa b ric  
a ra  su p o rtm p o so d  on  rhythmlcaMy lay ered
Mon*
a lo n g  la rg a  bu rrow  o r  ro o t
b u rro w  Hnad with p a lle ts  Ilka 
mode**.
•k n ig h t barrow * ex tend  dow nw ard  from  
lam ination* ( U - s h a p e d )
•II t/c lay  lam ination*, b u rro w ed
la rg e  c ro s*  -  calling  burrow * 
wHh m lc ro p a lla ta l Internal fab ric
fa in t  
c lay  lining
FB4: d a rk  g ray  c lay
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CO RE N O : 45
PROFILE: C
7 .6  MINUTE QUAD: ERWINVHJLE, LA 
ELEV. ABOVE M.S.L:
TEXT FIGURES: 36
m uddy a and , ap p aren tly  stru c tu re le ss
c la y  co n ten t d e c re a s e s  dow nw ard
?
c layay  till  
•  cm  wHh ro o t hairs 
lln o d  wHk 
Fa -  o x id e s
Z Z U V 2.\ ~
Miik»
l«U v
d le rn p te d  In tertem lnnted  m od, sill 
sMghdy w nvey lanilaaG ons
m lc ro p a lla ta l slit
san d y  rtoydamMes wHh b urrow ed  
m ad  d ra p e s
FB4: ro o te d  c lay  
day  c o a le d  ro o t hairs 
C o n tin u e d  o n  next p a g e
burrow s o r  leaf f ro n d s
n • i
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C O R E NO : 45  continued
PROFILE: C
7 .6  MINUTE QUAD: ERWINVILLE, LA
FB4: ro o fed  c lay
FBI: dsrfc b row n  p s tts ta l c lay
FB7: vory f lM  sHty i w d  
wNh g ra a a la r  Fa -  ox ldas 
a s s o c ia te d  wMk a  paH atal fab ric
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CO RE NO : 46
PROFILE: C
7 .1  MINUTE QUAD: ERWINVILLE. LA 
ELEV. ABOVE M.S.L:
TEXT FIGURES: 30
FB »:
R hy th m ica lly  lay ered  ta n d , m uddy, s i l t  
m ud a a d  clay .
-  pink c lay
-  s m a ll -  s e a l#  tro u g h  c ro s s  -  se ts
-  n am e  s tru c tu res  a t to p  o f c layey  sIN
S a n d y  rhythm ite s
flue s a a d  lay ers  s e p a ra te d  by  c layey  
slit layers.
In te rn a l  stra tm eaH on o b s c u re d
d ark  g ray  silty c lay  
m lc ro p e lle ta l slit
w ell -  d e v e lo p e d  v ertica l c o a le d  ro o t ha irs
-  s m a l l - s c a l e  r ip p le - d r i f t  
FB4:
-  m lc ro p e lle tal b row n c lay
w ith  b a a  m ap  a a d  horizon ta l d ru se s  
p ro b a b le  a lg a l m a ts(? ) o r  m ic ro  -  ro o t
slum p In c o re  tu b es
d a rk  g ray  wUh g ra n u la r  Fe -  o x id es  In 
siny p a tc h e s  c a u s e d  by  p e lletal fab ric .
C o n tin u e d
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CORE NO: 4 6  C on tin u ed
PROFILE: C
7 .6  MINUTE QUAD: ERWINVILLE, LA
F B t: d a rk  brow n m lcropo tla ta l c lay
FB7:
d la ru p to d  Iam bi aMont 
c o n c ra t to n a  no t p ro to n !
b n rro w o d  clay/aHt lom tnoloa 
(SEE NEXT PAQE FOR 
EXPANDED LOG) 
lorgo c ro aa  cutting b u rro w  
ro o tlo ta  wNh carbonado eo aS n g s
m oM od  c o n tac t
FB6: d a r k  blno sm oo th , soft, 
vary  sWy c lay  o r  c layay  all!
-  w o o d
8
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O CO RE N O : 46
 ____  o
o  a  v i  >  « .  a  o  
-L  .1 1 1 1 . 1 1
PROFILE: C
7 .5  MIN QUAD: ERWINVILLE. LA
EXPANDED LOG FOR UNIT FB7.
STRATIFICATION 13 REPRODUCED HERE AT ITS 
ACTUAL SCALE.
FB7 18 USUALLY STRUCTURELESS, POORLY
STRATIFIED. OR POORLY PRESERVED IN THE CORE.
2
O
FB7:
d is ru p te d  lam inations
s c o u r  su rfa ce s  oworluln b y  bw osnH al 
In c lin ed  lam inations 
m in u te ly  in terteuU nated c lay /sin  
c lay  layors h a v s  a  b a a d a d  a p p o a ra n c s  
b o c au so  of hortzoeta l  b o rro w ers  
p sd o fa l fab ric  re s tr ic ted  to  c lay  
lam inations th a t a re  only  I mm thick 
sHt lam inations a m  no t b u rro w ed  
la rg e  c ro s s  -  cub ing  bu rrow  d isru p ts  
bu rro w ed  lam ina tes
row  of vertica l roo ttia lrs  wHh c a rb o n a te  
co a tin g s
b u rro w e d  d ay /sH t lam inates
x. . j
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C O R E NO : 47
PR O  RLE: O
7 .6  MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M.S.L: 36 FT.
TEXT FIGURES: 36.37
FB 6:
0 - 1 4 6  cm : ex tensively  m o M td  silt an d  
vary  flaa  «a«d.
-  s l ig h tly  b a n d a d  an d  m ass lv a  a p p aa rln g
m lcro p a lla ta l t ill
s a n d y  an d  sINy rhyfhmltos: 
c o a r s a r  layars  w all -  s tra tified  
rlp p la  fo rm s hava  thtoi c lay  d ra p a s  
c lay  d ra p a s  a ra  bu rro w ad  Into palla tal 
fab ric
ax tan s lv o ty  bu rro w ad  p a lla ta l lltho log las
a  faw  rtiydunic  layars
m u d b a ll horizon
la r g a  backfilled  c ro s s  -cuM Ing burrow s
FB4: p a lla ta l c lay
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 ^ EXPANDED LOG
a  CORE NO : 47
PROFILE: D
7.S  MIN QUAD: ERWINVILLE, LA
-i  ELEVATION ABOVE M .8.L.: 36 f t  
F B t:
Extensively m ottled sin, v t iy  fins sand . 
sHgMly b an d ad  
m assive ap p aa rtn g
SO
M lcropaila ta l slit
o
1 08
M lcropailatal silt
160 1 4 0 -2 3 0  cm  lost (sp lllad ) 
(sa a  p rav loas p a g e )  and  
fo r a
Initial log  
no t availab le
m ora detail sd  analysis.
200
i ■' ' !i t
; ■ -i
i _ l
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EXPANDED LOG
DEPTH 
200—
w IA 3  C O R E NO : 47
PROFILE: D
<_> a  w  >  u .
1 I I i 1 1 1
« *
L» W
200 -  210 cm  lo s t from  c o re  tu b e  a fte r 
Initial log .
FB0 contbM M d
2 SO
alternating  lay ers  o f po lte te l (III, p e lle ta l 
c layey  silt a n d  rlp p la  -  lam ina ted  san d , 
bu rrow ing  Is d isrup tive  to  p rim ary
tro u g h  c ro s s  struMflcaHoii
burrow  filled  with w hits 
s a n d  w hich h a s  m udb alls 
a lo n g  ho rizon ta l layers 
nU cropsU otal c layey  sHt
w ell -  so rted  
o r  p e lle ts
s il t  a n d  m ud lam tnanoaa
360
FB4: g ray  p e lle ta l m ud
400
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C O R E N O : 48
PROFILE: D
7 .S  MINUTE QUAD: ERWIMVILLE. LA 
ELEV. ABOVE M.S.L: 3S I t  
TEXT FIGURES: 30 
FB »:
-  c la y ty  vary  fin* aand  a n d  »ltt
c l t f a y  vary  fit 
m ud
p a lla ta l c lay
Irregu larly  lay a rad
m lc ro p a ila ta l m ad  
p a l la ta l  a an d  a n d  all! 
r lp p la  lanrinaHona
c ro a a  -  atraW led a and  with c lay  d ra p a a  
aaparaM ng aata
rtp p laa  In a Illy rfiythmltaa
m lcro p a ila ta l c layey  allt
b u rro w ad , c ro aa  -  abaBA ed 
a c o u r  a t  b a a a l c o n tac t
FB 4:
Fa -  oa td aa , c o a ta d  ro o t haftra o r 
loaf fro ad a  
—lo rn p a lla ta l m ud
FBC: d v t  b row n palla ta l 
C o n tln u a d
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CO RE N O : 48  continued
PROFILE: O
7 .5  MINUTE QUAD: ERWINVtLLE. LA
o  a  to >  u. a
o
o
v>
FB7
n H cropslM ai «Ht
m o tta d
h a rd  c lay sy  silt
8 IJ
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EXPANDED LOG
C O R E  NO : 48
PROFILE: D
F B t:
41 cm  c layey  very  fine  aan d  a n d  all!
160
aHghlly c layey  vary  flna  aand
palla ta l
p a lla ta l m ud
clayey  vary  flna aan d
m lcropeH etal
m lc ro p a ila ta l m ud wtth b u rro w ad  co n tac ta
p a l la ta l  eaad /iH t 
p a lla ta l m ud
r ip p le  c roaa  -  lamlnaMone 
p a lla ta l m ud
c a rb o n a te  c o a te d  ro o t balra
C o n tin u e d
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EXPANDED LOG
DEPTH M  W  C/9 *»
200
250
o CO RE N O : 48
*  PROFILE: D 
u. »  O  
I ■ I I-
F B t coHtliMMd:
R hythm ic In k f t i j r t r e :
co arssr layars -  c ross -  stratffsd 
nnar layars -  burrowad
rlp p la  fo rm s wNb bu rro w ad  d ra p a s
m udbaH s wlfh san d y  m atrix 
m lc ro p a ila ta l c layay  sill
m lc ro p a ila ta l c layay  silt
-  w a ll -  d a v a io p a d  c ro s s  -  lam inations 
wHh b u rro w ad  pa lla ta l m uddy  d ra p a s
-  Horizontal bu rro w s
-  la rg o  c ro s s  -  catting  b u rro w s w tti 
-  -  | p a lla ta l tu tam ai
i________________
FB 4: R o o ted  c lay
160
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C O R E NO : 49  
PROFILE: C
7 .6  MINUTE QUAD. ERWINVILLE. LA 
ELEV. ABOVE M .S .U  36 FT 
TEXT FIGURES: 36, 37 
FB 6:
-  slightly b a n d td  vary  riiw  iM d
-  m a d  -  rich  band*
-  p a lla ta l sa n d
tra c a  o f layartng  o r b an d in g
-  v a r io u s  p a lla ta l IN hologlas
-  w a l l - s o r t e d  san d
-  p o o rly  so rte d  silty s a n d
-  san d y , c layey  sin , p o o rly  so rte d
-  wall -  p ra sa rv a d  p rim ary  straBflcaHon
b a g ln s  h a ra
-  p a ra l la l  lam lnaU ons
-  p la n a r ?  wMi sm all - s c a l a  tro u g b s  
-  b u rro w ad  sHty rby tbm ltet wtth 
b u rro w ad  m ud d ra p a s  
clayay^sUt__________________________
FB 4: pa lla ta l m ud wNh
g ra n u la r Fa -  o x id es  a s so c ia te d  
w tte pa lla ta l fab ric
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C O R E N O : 49  continued
PROFILE: C
7. S MINUTE QUAD: ERWINVILLE, LA
FB4: c o n tln o a d
G ray c lay  wNh g n u w la r  Fa -  o x ld t i  
M io d a la d  wMb p t lM a l  fa b ric
FB t: d a r t  b row n paMatal c lay  
FB7r:
la rg o  bo rro w  c o n ta M a g  flna  to a d  
c lay  b a n s  (rtp n p a) 
vary  flna c lay ay  aand
8
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C O R E NO : 52
PROFILE: E
7 .S MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M .3.L: 31 FT.
TEXT FIGURES: 30
E S a m lw ly  b u rro w ad  m IcropaH atal •lit
illa tal t i l t  an d  pa lla ta l m ud
brow n pa lla ta l m ud 
rfiythuiically lay arad  p a lla ta l m ud an d
m lc ro p a ila ta l silt wttfi la rg a  c ro sscu ttin g  
burrow s
rhythm ically  lay arad  am  an d  c layay  *111
FB 4: B row nish g ray  d a y
FBO: d ark  b row n m ud a n d  clay
FB 7: m lc ro p aila ta l sHt, h a rd  
ftoia -  g ra ln ad
C o n tln u a d
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C O R E NO : 52  continued
PROFILE: E
7 .S  MINUTE QUAD: ERWINVILLE. LA
FB7 CONTINUED 
-  SLUMPED PELLETAL SILT
FBS:
R hy thm ically  lay e red  til t  a n d  m ud
-  b u rro w ed
-  wNh tra c e *  o f sm all rip p le  lam inations
M tcropeH etal silt
B u rro w e d  sin wNh tra c e  of c r o s s - I  
C lay with silty layers
M lc ro p e lle ta l silt 
tra c e  of sMy rhyBimltes
FB S:
M lcropelleta l d a y  with tra c e  o f rhythm ic 
layering
270
j  EXPANDED LOG
DEPTH
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CORE NO: 5 2
PROFILE: E
E xtanstvaly  b u rro w ad  m lcropaila ta l «IN
la ta  r lay arad  
c o n tac ts
sMt a n d  paH atal m ud 
lay ars  a ra  b u rro w ad
H U
c r o s s  -  lam a.
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CO RE N O : 53
PROFILE: F
7 .S  MINUTE QUAD: ERWINVILLE. LA 
ELEV. ABOVE M .S .L  3 t  FT.
TEXT FIGURES: 30
FBS
Rhythmic layering wflh fracas of primary
( • • •  EXPANDED LOG)
m ad b alls  
FB4: R oo ted  c lay
FBS: dark  brown laminates
dark brown organic -  rich mad
FB7: hard clayoy mlcropoHotal sHI
FBf~:~ffliytltiiQcally lay a rad  m u d '. 'b a n d a d -  
C o n tln n a d
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C O R E N O : 53  continued
PROFILE: E
7 .S  MINUTE QUAD: ERWINVILLE.
F B I C o n ttn u a d  
-  m uddy  rtqdhm ltoa
b a n d id ,  m lcropsH atal
m lcropaila ta l, rhythm ically  In tariayarad  
m ud a n d  silt 
•111 Is p r s s s n t  a s  b u rro w ed  lam lnaH oas
FBS:
darli g ra y  c lay , sHty 
m lc ro p a ila ta l
v lv la n lta (? )  n o d u las
8 —  —
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EXPANDED LOG
a  CORE N O : S3
t» >  tk 9  U
PROFILE: F
7 .6  MIN QUAD: ERWINVILLE, LA
FB6
ln lN l«y*rad  coar*< 
a n d  vary  fhw  ta n d  
b w ro w w l to  m oB > d  s o  con tac t*  
a ro  d is ru p te d  botw aan layar*
U *J w wr
50
O
•m a ll  -  t c t i a  p lan a r cro»* -  cat*
10P
In t i l l  matrix
160
200
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C O R E N O : 54
PROFILE: F
7 .9  MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M.S.L: 29 FT.
TEXT FIGURES: 39, 39, 39, 39, 4 9 , 91
FB9:
iM d , m uddy, vary  Him, m o n a d  
m lc ro p a ila ta l s a n d  a n d  m ad
larg*  c ro secu M ag  barrow *
m lc ro p a ila ta l *IN a a d  m ad  
t r a c e *  o f «maH -  *cala  tro u g h  c ro s s
FB 4: R oo ted  clay
-  c a rb o a a to d  c o a ta d  le a f fro n d s
-  c o a te d  v e rtica l ro o t ha irs
-  • IB - r ic h  m o n a s
FBS: d a m  brow n o rg a n ic  -  rich  m ud
FB 7: y e llo w is h  san d y  m ad  a n d  m uddy  
-  goopataH y InfWa d  ro o t b a rro w
MteropoMotal sIR, sllgM ly c lay ay  
prim ary  s b m n c a llo n  c o n s is te d  of 
lam teaS ons
sa n d
g ra n u la r  F a -o M d a s  a s s o c ia te d  wfth 
p a lla ta l fab ric
m lc ro p a ila ta l M hologlas
FB9: WeM -  straW lad rhydna lte s
-  IsnM cular b ad d ln g
alteranN ng pa lla ta l m ad  a n d  sM  layars  
tra c e s  o f paraH al lam inations 
C o n tln u o d
METERS
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O
3
X
CLAY 
MUD 
SILT 
VF SS 
F SS 
M SS 
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EXPANDED LOG
C O R E N O : 54
PROFILE: F
7 .5  MIN QUAD: ERWINVILLE. LA 
TEXT FIGURES: 30, 36, 30, 30, 40 , 61
S an d , m nddy. vary  flna, m otOad 
m lc ro p a ila ta l aand
b a a d a d  ap p aa rfn g  m od layara  dua  to  
horizontally  craw ling  b u rrow ara
la rg a  c ro aacu M ag  burrow a 
m lc ro p a ila ta l a an d  
m lcropaila ta l m ad
Irreg u lar b u rro w ad  c o n tac t 
2 cm  th ick  c ro aa  -  a a t 
d lc ru p ta d  lantnaM ona 
tin y  S o u g h  c ro aa  -  aata 
a h a rp  Irregu la r  co n tac t 
m lc ro p e lla ta l m ud
aavara l aata o f em ail rlp p la  
c ro aa  -  aata
FB4: R o o ted  c lay  a n d  m ud 
-  c a rb o n a te  c o a te d  laaf fro n d e
160
200
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C O R E N O : 63
PR O R LE: A
7 .6  MINUTE QUAD: MORQANZA, LA 
ELEV. ABOVE M .S .L  23 FT 
TEXT FIGURES: 22
FB4:
-- brow nliN  -  g ray  c lay  -
i o m  g ra n u la r  Fa -  o x id es  a s s o c ia te d  
wNh pa lla ta l fa b ric , sp o ra d ic  
c a rb o n a te  n o d u la t.
-  b a n d e d  ra d  a n d  g ra y  c lay  (28  cm  thick) 
sh a rp  b o u n d a rie s  b e tw een  layers.
sp o ra d ic  c a rb o n a te  n o d u les
-  clay, g ray  (83 cm )
wtth g ian t ro o t m ottles, c a rb o n a te  
co n c re tio n s , g ra n u la r  Fa -  ox id es  
a s s o c ia te d  with peH etal fab ric  
a b u n d an t v e rtica l ro o t ha irs
FB3 -  c o n c re M o n - r tc h  yellow ish -  g re e n  clay, 
p e n e tra te d  b y  la rg e  ro o t bu rro w s w hich 
Internally lack  co n c re tio n s  an d  have  a  g ray  
c lay  Infill.
-  g ran u la r F e  ox id es  In p a lla ta l fab ric
-  In te rp e n e tra ttn g  IN hologlet (c o n c re tio n  -  rich  
an d  c o n c re tio n  -  f ree  c lay ) s ta rt h e re .
I -  N u m e ro u s  g ran u le  -  s ized  m ud ch ips (3  mm In 
i d iam eter): m u d b a lls  o f vary ing  lltho log les  wNh a  
i s ^ m a n r ^  g re e n . plnk a n d  g ray  c lay  J>aHs._____
FB2 g ray  wNh o ran g e
jLllJ______________
SHt, c layey , g reen ish  
m ottling.
la rg e  m ud -  filled b u rro w s o r  ro o t t ra c e s
-  m ic a ce o u s , san d y
-  a b u n d an t c o n c re tio n s
-  c layey  slit Is h a rd . m lc ro m o td ed  Into a  
peHetal fab ric
-  fining u p w ard  a t to p  o f unit Into c lay
-  t r a c e  o f lam lnallons In h ard , slightly 
c layey  sill
-  In c lin e d  lam inations
-  c layey  silt
C o n tin u e d  on  next p a g e
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CORE NO: 6 3  continued
PRORLE: A
7.6 MINUTE QUAD: MORQANZA. LA
M MDEPTH
9
FB2 -  c o n tln u a d
d la r u p ta d  lam ination* in till
// FBI -  d a rk  b lu a  c lay . *llty 
c o a ta d  ro o t hair*
uw aat 2 m atara  of 
poo rfy  p ra a a rv a d  ax ca p t fo r  
a a c h  c o ra  tuba . O atalla o f *tratlflcatlon 
a ra  o b a e u ra d . But co n tac ta  baw aan  
a ra  qu lta  accu ra ta .
c o ra  la ax tram aly  
of
M
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C O R E  N O :  6 4
PRO RLE: A
7.9 MINUTE QUAD: MORQANZA, LA 
ELEV. ABOVE M.S.L: 23 .6  FT 
TEXT RQURES: 22
ROOTED CLAY
- th in  ro o t linings
-  c a rb o n a te  c o a te d  loaf fro n d s
( a p p o a r  a s  re ticu la te  netw ork o f tiny ro d s  
In X - r a y  ra d io g ra p h s )
-  sm ooth  g ray  c lay  an d  c lay  full of 
co n cre tio n s
-  la rg e r c o a te d  ro o ts  < 1 - 2  mm d iam eter)
-  ra re  o c c u rre n c e  o f le av e s  a n d  w ood  
a s  d isc re te  Irreg u lar lay ers
-  upw ard  term ination  of c o a te d  ro o t ha irs
a lo n g  horizons
-  la rg e  ro o t m ottles (g ray  c lay  within m ottle, 
p a  Metal g re e n  c lay  o u ts id e  m oflte)
-  pe lie tal silt with c lay  filled  bu rrow s
-  c h a o t ic  -  a p p e a r in g  m ixed litho log les, 
still p redom inan tly  c lay , b u t e x p ec t to  
en co u n te r m edbaN  c o n g lo m e ra te  (FB3) o r 
sill (FB2) aft IMs dep th . C o n sis ts  of 
g reen ish  g ray  c lay  with la rg e  c lay  
ro o t  m o n ie s , a n d  In te rpene tra ting  
I t lh o lo g le s . TranslH on to  underly ing  
m udbaH  co n g lo m era te  (? ) Is p ro b a b ly  
b e g in n in g .
7
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CO RE NO : 66
PROFILE: A
7.6 MINUTE QUAD: MORQANZA. LA 
ELEV. ABOVE M .S.L: 24 FT
TEXT FIGURES: 22. 42
FB 4: ROOTED CLAY
-  clay, brow nish, g ray , wNh pollo ta l fab ric  an d
g ran u la r F e - o x id e s  In m airtx ba tw aan  pa lle ts
-  sca tte re d  la rg e  <l cm ) c a rb o n a te  nodu le
-  lo c a l ly  lacks co n cre tio n s
-  poorly  p ro se rv ed , c lay  d o m in a tes
clay, gray , full of c a rb o n a te s  a n d  F e - o x ld e  
co n c re tio n s
sh a rp  c o n ta c t  p ro b a b ly  b o rd e r  o f ro o t m ottle 
F e  -  o idde  c o a te d  roo tle ts  
clay, g ra y  wtth o ra n g e  m ottles, sp o ra d ic  la rg e  
roo t bu rrow s give c lay  a  m ottled  a p p e a ra n c e
ro o t m ottle: Internally c o n s is ts  o f g ray  c lay  wtth 
rem nan ts o f p lan t ro o ts  and  b re c c la te d  clay
zone of c a rb o n a te  co n c re tto n s  In g ray  c lay
p e lle ta l  fa b ric  with Fe -  ox id es  a s  g ran u le s  
be tw een  pelle ts
very  p a tch y  litho log les; p ro b a b ly  d isrup tion  d u e  
to  co rin g . Looks like c lay  Is m ixed with 
m u d b a lls  a n d  c o n c re tio n s .
11*0 o
\
m ottled  g ray  and  p a le  g reen  clay  
g ran u la r F e - o x id e s  a n d  w ood .
FB 2: E x p a n d e d  on  next p a g e  fo r  de ta ils , 
very  fine  c layey  san d , fines u p w ard  Into 
s ilt , p a le  yellow ish g reen .
B u rro w e d  n e a r  to p , a lso  lam ina ted , rip p led .
-  g rad a tio n a l c o n ta c t  irreg u la r clay,
FB1: C lay with lea f lam inae, py rtts  d ru se s , 
b u rro w e d  w ispy d is ru p ted  z o n es , 
beau tifu lly  p re se rv e d  strattflcaHon. 
E x p a n d e d  on  next p a g e  fo r de ta ils .
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N OTE SCALE CHANGE
2 5
la m in a tio n s  
(41 cm )
EXPANDED LOG
»  _  ,  3  CORE N O : 6 8La m  ot t? «
'*  “  *  PROFILE: A
7 .6  MIN QUAD: MORQANZA, LA
EXPANSION O F UPPER PART O F FB2.
SH O W S TR A N SITIO N  BETWEEN FB2 AND FB4.
-  Irregularly  In to rb ad d sd  s a n d  a n d  m ud
-  lam in a tio n s  w avy to  c ran u la tad
-  p o ss ib le  flam e s tru c tu res; rip p le  fo rm s p re se rv e d
ripp le  fo rm s p re se rv e d  a t to p  o f  b e d  
r ip p le  lam inations
rip p le  d rill (p o o rly  p re se rv e d  a n d  po o rly  o rien ted  
c ro s s  lam inations) 
e a c b  la m in a tio n  looks Ilka this: 
la rg e  burrow s filled  with d a y
In c lin e d  lam inations 
rip p le  fo rm s on  an  Inclined  su rfa ce
tra c e s  o f rtpp le  lam inations a n d  rip p le  fo rm s
7M
EXPANSION O F FB1/FB2 TRA N Sm O N  
FB2: s a n d ,  fine , w ell -  so rte d , lo o se , 
h as  flow ed  a n d  m ixed with c lay  b lo ck s  
a s  artifac t o f c o rin g ?  
o rg an ic  - rich  c lay  with w o o d  ch ips
F B I: s h a rp  c o n tac t a t to p  
C la y , b row n wtth o ra n g e  m ottling, 
n u m e ro u s  F e - o x id e  co a lin g s  on  ro o tle ts  
4 cm  of lam ina ted  slit a t to p  wtth row  of 
vertical ro o t h a irs  wNh F e - o x id e  co a lin g s  
-  la m in a te d  a s  b e lo w  ex ce p t tha t detrltal 
o rg an ic  layers  a re  re p la c e d  by  Fe -  ox ides.
-  B an d ed  d a y :  v a rie g a te d  In u p p e r  p art
( re d  h u es), sing le  d a rk  b lu e  c o lo r In low er 
p a r t
-  py itte  d ru se s
-  te x tu re  b e s id e s  lam in a ted  looks r ib b o n - l ik e .  
T h is  Is c a u s e d  by  btoturbaM on of w ispy  la m in a ­
tions.
-  Individual d a y  layers  h e re  a re  I to  2 cm  thick 
a n d  a re  s e p a ra te d  by le a f  lam inae.
-  o rg a n ic  co n ten t d e c re a s e s  upw ard
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CORE N O .: 67
PROFILE: A
7 .5  MIN. QUAD: MORQANZA. LA 
ELEV. ABOVE M .S .L : 23.5  FT 
TEXT FIGURES: 22 
FB4: ROOTED CLAY
- poHotal fab ric
-  IssdnsH oo* c o m p o se d  of loaf frond*  wtth 
c a rb o n a te  coaling*  (Imm thick), a p p e a r  a s
re ticu la te  netw ork  of tiny rod*  In X -  ray
6
-  24 cm : m u d e last b e d , c la s t -  
su p p o rted , v a rie g a te d  c lay  b a lls  
g ran u le  ■ sized  m n dballs  fHI In 
sp ac e *  be tw een  la rg e r c las ts  
<up to  1.6 cm  d lam ). 
ro o t -  m olded  g ray  c lay  an d  g re e n  clay  
full of co n c re tio n s  
m lc ro p e lle ta l g ray  an d  g re e n  c lay  
b ro w n ish , yellow ish a n d  b lu d  clay  
la m in a e  wtth c a rb o n a te  c o a te d  loaf fro n d s
-  la rg e  ro o t m ottle fuH o f d e b ris  
FB3: r o o t  m ottled  m udball co n g lo m era te , *Hty.
AH c la s ts  a re  c lay  b a lls , variously  c o lo red . 
  C h a o t ic  a p p e a r in g  due  to  In terpenetra ting
& £ £ £ ! & % < > £ £ )  «*<*>*..
J b lo b s  ( c la y - f i l le d  burrow s, la rg e  r lp u p s  o r
I c lay  -  filled  ro o t m otile) o c c u r  n e a r  th e  b a te  of 
FB3 a n d  overlie  th e  silt o f FB2.
FB2: sin , very  fine sandy , clayey, 
m icaceo u s.
-  d is ru p ted  lam inations
-  m ud -  ftUed ro o t bu rrow s
m olded  g re e n  an d  g ray , g o o ey . 
~i S h arp  b a sa l c o n tac t with FB2. L arge  clay
8
CORE N O .: 6 8
t -  S  ** 2  PROFILE: A
d u .  “  o  7 .6  MIN. QUAD: MORQANZA. LA
“L 3
>,) ^  a , y  ELEV. ABOVE M .S.L .: 23 .6  FT
TEXT F1QURES: 22. 43
FB 4: ROOTED CLAY
- palla ta l fab ric  wllh g ra n a la r  Fa -  ox id es.
-  crum bly c lay  with c a rb o n a te  co n cre tio n *
-  B anded  clay  -  ra d  and  g ray , vary  sm o o th
c a r b o n a te  nodu le*  c o n c e n tra te d  a lo n g  hortzons. 
ablng* of c a rb o n a te  nodu le*  have n u c lea te d  on  
leaf fro n d s.
- m o ttle d  clay: sm o o th  co n cre tio n  -  fre e  c lay  m ixed 
wtth co n cre tio n  -  rich  c lay . Pelle ta l fa b ric  with 
g ran u la r Fe -  oxide* a* Ind ica ted . R oo t m ottle* 
in ternally  c o a s ls t  o f the  co n cre tio n  fre e  clay.
W o o d  frag m en ts  a* In d ica ted .
-  c o a r s e  slit, very  fine san d : pe lle ta l wtth m uddy 
peNets. T race  o f c ro s s  -  lam inaH ons.
-  c lay  wtth c a rb o n a te  c o a te d  le a f f ro n d s . C arb o n a te  
n o d u les  a long  fro n d s  a re  a s  la rg e  a s  I cm  In dlam .
_ C o a t e d j o d  h a ir s ._ C la y j t  b lu i s h - j j r e * 1^ ________
FB3: M ixed clay  a n d  c layey  san d y  silt, w et, p a le  g reen .
-  T o ta lly  ch ao H c a n d  In te rp enetra ting  litho log les:
locally  sMy sa n d  an d  m udbaH s.
m lc a c e o u * _ sa n d ^  c o n g lo m e r a t e _____________
FB2: H ard , slightly c layey  slit wtth c lay  m ottles.
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CORE N O .: 69
PROFILE: A
7 5 MIN. QUAD: MORGANZA, LA 
ELEV. ABOVE M .S .L : 26 FT 
TEXT FIGURES: 22, 43 
FB 4: ROOTED CLAY
-  Mud. b row nish  g ray , crum bly, co v o ro d  with rod  out 
co lo n ies . Ante broafc tho g ro u n d  su rface  up  Into a  
m ud ch ip  b re c c ia .
pollotal silt
g ray  c lay  with o ra n g a  m ottling
B andod  c lay  (34 cm  thick): c a rb o n a te  c o a te d  loaf 
fro n d s. B anding  In X - r a y  ra d io g ra p h s  a p p o a rs  a s  
a lternating  layo rs  ( 2 - 4  cm  thick) of d a rk  an d  light
-  c lay  wtth la rg o  ro o t bu rro w s flllod wtth m udballs , 
c lay  a n d  w o o d  rem nan ts.
-  Pollotal c layey  silt wtth g ra n u la r  Fo -  ox ides
^ j L x t u x ^ r o b a b l o  m udball zone  wtth ca rb o n a te  
c o n cre tio n s
-  la rg o  ro o t b u rro w  wtth g ray  c lay  and  w o o d  
Internally.
-  m udballs  o r  b ro c c la te d  c lay  a lo n g  o u ts id e  
m arg in  o f ro o t m ottle
-  C lay, g ray  w tth o ra n g e  m ottling
pollo tal fab ric  wtth g ra n u la r  F e -  ox ide  c o n cre tio n s  
very  p lastic
6
irJ"  FB3: h a rd  c lay b a ll a n d  m udball co n g lo m era te , 
c la s ts  2 m m  In d iam eter. C last -  su p p o rte d .
FB2: C lay , silty, g re e n  wtth yellow  m ottling, 
p e tte ta l fab ric , la rg e  ro o t m ottles.
8
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CO RE NO : 72
PROFILE: B
7 .6  MINUTE QUAD: ERWINV1LLE, LA 
ELEV. ABOVE M.S.L: 37 FT
TEXT FIGURES: 22, 39. 46. 54
FB9:
-  w t l l  lo r t a d  lam inated  la n d  a lternating  
with c lay  d ra p e s .
- da trtta l o rgan ic*
-  p la n a r  c r o s s - s o t s  I cm  thick, 
vary  low  an g le  c ro s s  -  lam inations 
c lay  d ra p e s  s e p a ra te  se ts .
la m in a ted  san d  layers
la rg e  c ro s s  -  cutting burrow s wtth 
p e lle ted  in ternal flit 
m ottled , h a rd , p o o rly  so rte d  m uddy 
san d , pelle tal. 
m u d b a lls
p e l le ta l  m ud a n d  silt with ro o te d  zo n es  
a t to p  o f fin ing upw ard  cy c les .
c layey  silt, slightly sandy , 
p e l le ta l  with g ran u la r Fe -  ox id es
dark  brow n m ud with san d y  m ottles 
m lcropelle ta l
m lc ro p e lle ta t m ud. m ottled  a p p e a rin g  
with g ran u la r F e - o x id e s
FB4: m lcropelle ta l clay, g ray  to  brow n
CONTINUED
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CO RE NO : 72  continued
PROFILE: b
7 .5  MINUTE QUAD: ERWINVILLE, LA
dark  brow n p a lla ta l m ud
FB7: r a n d ,  p a la  yallow . pa lla ta l
-  m otllad , b a n d a d  In X -  ray  ra d lo g ra p h a  a t  
Ind ica ted  by  ro w t o f vortical ro o t h a lr t  
w ith c a rb o n a te  lln lng t.
-  vary  h a rd , y a llo w lth  m ud/clayoy tilt 
ttn ic tu ra laaa , p o o rly  to t te d
m u ltlp la  fining upw ard  ta q u a n c a t  a b o u t 
10 cm  thick. Silt f lo a t up  into m ud. 
m lcropallu ta l fab ric , 
g ran u la r Fa -  o x ld a t 
co n can tra tad  In flnar la y a r t.
p o o rly  ttn ic tu ra d  m u d /d a y a y  till  a n d  vary  
flna ta n d . Extram aty p o o rly  to r te d .
palla ta l tilt
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j EXPANDED LOG
O CORE N O : 7 2
PRORLE: B
7 .5  MIN QUAD: ERW1NV1LLE, LA 
TEXT FIGURES; 22. 38. 40. 54
FBO:
-  vary  fin* silly san d
-  w a ll -  s o r t  a d  lam inated  sa n d  a lternating  
wtth c lay  d ra p a s
datrftal o rg an ic  s
p la n a r  c ro s s  -  sate  1 cm  thick, 
v a ry  low  an g la  c ro s s  - la m in a tio n s .
c lay  d ra p a s
!■* * » I--,^1 .
  „ *  w  v  v C * ^^ r
200
S2=3
---
la rg a  c ro s s  -  cutting burrow s 
c lay  d ra p a s
m lcro p a lla ta l slit
m ottlad  h a rd  po o rly  so rte d  m uddy  
pa lla ta l san d  
la rg o  c r o s s - c u t t in g  burrow s wtth 
*  pa lla ta l Internal nil 
^  -  m u d b a lls
-  p a lla ta l  m ud wtth ro o te d  zo n as  a t to p s  
of nn lng  u p w ards cy c las .
CONTINUED
288
DEPTH tn w w
in<n
o
o
EXPANDED LOG
CORE NO: 72 C O N T IN U E D
PRO RLE: B
7 .8  MIN QUAD: ERWINVtLLE. LA
TEXT RQURES: 22, 38. 48, 54
200
FB9 CONTINUED:
-  p a lla ta l m ud a n d  silt 
ro o t hairs
o
partia lly  buiT ow sd•w
25 0
FB4: ROOTED MUD
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CO RE NO : 73
PROFILE: B
7 .5  MINUTE QUAD: ERWINV1LLE. 
ELEV. ABOVE M .S.U  38 FT 
TEXT FIGURES: 22. 54 
FB8:
s tru c tu re le s s  sill to  fina san d  
tra c a s  of bu rrow s a s  Ind ica ted
extensively  molHad (d u a  to  plow ing 
o r tru a  ro o ts ), a lta rnattng  zo n es  of 
m u d d la r an d  c la a n a r  sadim anL
tr a c a  of c ro s s  -  lam inations ab o v a  
sco u rad  su rfa ce s .
v a ry  sm all -  s c a la  trough  c ro s s  -  so ts  
burTowad: palla ta l c layay  slit
m lc ropalla ta l m ud
FB 4:
-  m lc ro p a lla ta l c lay  with g ran u la r 
F a - o x ld a  c o n cre tio n s
m lcro p a lla ta l c lay
CONTINUED
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CO RE NO : 73  continued
PROFILE: B
7 .6  MINUTE QUAD: ERW1NVILLE, 
ELEV. ABOVE M .3.L: 36 FT
TEXT FIGURES: 22. 64 
F B I: d a rk  brow n m leropoK otal m ud/c lay  
pollotal fa b ric  with g ra n u la r  Fo -  oiddo 
concretion* .
LA
FB7: h a rd , pollotal c layey  silt 
(faint m lc rope lle ta l fab ric  In X 
ra d io g ra p h s )
ray
re m n a n t o f into (lam ina ted  c lay /sllt
b u rro w ed  san d y  rhythm lte* 
m lc ro p e lle ta l m ud
clayey  very  fine san d
la rg e  burrow  wtth c o n ce n tra te d  
F e - o id d e  c o n cre tio n s
la m in a tio n s : d o ts  a re  F e - o x id e  
co n c re tio n s  w hich a p p e a r  a s  d o ts  In 
r a d io g ra p h s
c o a te d  ro o t ha irs
h a rd  c layey  sin, very  p o o rly  so rte d  
thorough ly  bu rro w ed  Into pelle ta l 
fab ric . T race  o f bu rro w ed  lam inates.
I
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EXPANDED LOG
a  CORE N O : 73
PROFILE; B
7 .5  MIN QUAD: EftWINVILLE. LA 
TEXT FIGURES: 22. 54
structu ra l***  silt to  fin* san d  
wtth trac**  o f burrow * a* Ind icated . 
-  faintly b a n d e d
•x t* n * lv *  m ow ing  su p e rim p o sed  
on  a lte rnating  zon*« o f m udd lar 
and  c l* an * r **d lm *nt
tiny c o a te d  ro o t hair*
vary  em ail -  sea l*  (cm ) trough  
cro*« -  t* ts .
bu rro w ed , c layey  palla tal sllL
200
m udball
p a lla ta l m ud a n d  *llt
CONTINUED
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j EXPANDED LOG
O CORE NO: 73 C O N T IN U E D
o  a  »  > i k  9  u
PRORLE: B
7 .6  M IN  QUAD: ERWINVILLE, LA
TEXT FIGURES: 22, 54
FB9 CONTINUED  
-  m lcropallatal mud and silt
-  rslattvsty structuratass bandad 
muddy sand
mo m lcropallatal hard mud, rootad 
zona at top.
FB4: m lcropallatal clay
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CO RE NO : 74
PROFILE: B
7 .6  M INUTE QUAD: ERWINVILLE, LA
ELEV. ABOVE M .S .I_  34.6 FT
TEXT HQURES: 22, 40. 64 
FBO:
-  m lcropallatal sin
multiple clay drapes over small ripple forms.
m lcropelletal silt and remnants of rhythmic 
stratification.
lightly mottled very fine sand, m lcropelletal
low  angle cross -  laminations
-  very small -  scale trough cross -  sets.
-  root hairs In pelletal mud
-  pelletal sIH
-  rhythmltes, partially burrowed.
FB4: rooted m lcropelletal clay
-  patchy mottles
U v v w c C N
-  m lcropelletal clay wtth granular 
F e -o x id e  concretions In 
pellet matrix
FBO: darfc brown m lcropelletal clay 
and mud
FB7: hard clayey silt pelletal, CONTINUED
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CO RE NO : 74  C O N T IN U E D
PROFILE: B
7.5  M INUTE QUAD: ERWINVILLE. LA 
ELEV. ABOVE M .S.L: 34.6 
TEXT FIGURES: 22. 40, 64
FBO continued.
- hard, micropoiiotol clayvy «m
8
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j EXPANDED LOG
„  a  CORE N O : 74
(A i/i
100
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u
PRORLE: B
7 5 M IN QUAD: ERWINVILLE, LA 
TEXT FIGURES: 22, 40, 64
FBO:
-  mud drapes
-  several gM aradon* of small ripple 
forms wtth clay drapas
-  m lcropallatal silt
m lcropallatal silt and rhythmltas with 
tracas o f cross -  laminations
m lcropallatal mud
lightly mottled vary flna sand, pallatal
lig h tly  mottlad m lcropallatal sand
low  angla cross laminations 
vary  small -  seals trough cross -  sots 
muddy drapas
root hairs In pallatal mud
pallatal slit
- partially burrowed rhythmltas 
FB4: rooted clay
200
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CO RE NO: 75
PROFILE: 8
7 .5  M INUTE QUAD: ERWINVILLE, 
ELEV. ABOVE M .S .U  34 FT 
TEXT FIGURES: 22, 37, 54
structural*** to lightly burrowed slit end 
clayey sIlL
e few large cross -  cutting burrows 
pelletal Internal fabric.
c- *- 
u »"
U
V —
 ^ p e lle ta l slit wtth large cross-cutting  
burrows with Internal pelletal fabric.
p ara lle l laminations
pelletal silt
FB4: m lcropelletal clay with granular 
F e -o x id e  concretions
FBS: dark brown m lcropelletal clay
FB7: pelletal silt
CONTINUED
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CORE NO: 7 5  C O N TIN U E D
, , ____  j .  «• «  PROFILE: B
DEPTH <  7 .5  M IN U TE QUAD: ERW INVILLE, LA
d  a  w >  u . * S  ELEV. ABOVE M .S .L: 34 FT
TEXT FIGURES: 22, 37, 544
FB »: Pallatal tin
FB 6:
alternating layar* o f tilt an< 
vary hard, look* laminalad.5
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EXPANDED LOG
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22 «  CORE NO: 75W  w  X
PROFILE: B 
>  u- *  O  7.S M IN  QUAD: ERWINVILLE, LA 
-1— I— I— L -  TEXT FIGURES: 22, 37, S4
FBO:
structural*** to IlgMty burrowad sin and 
clayay * iil
ram nant of intarlainlnatad clay/sltt 
pallatal all!
prom lnant larga cross -  cutting burrows 
wtth Internal pallatal nil
iS V  w
thin IntarvaJ of rhythmic layering 
p a lla ta l sIH wltti largo cross -  culling 
burrows with pallatal Internal All, 
granular Fa -  oxides arc associated 
wtth matrix o f pallatal fabric
ro o t hairs wtth thin coalings
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CO RE NO : 76
PROFILE: B
7 .5  M INUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M .S.L: 33 FT
TEXT FIGURES: 22, 43, 64
A
V O*
3
4
itru c tu ra ln i c layty  tilt  
pallatal
m lcropallatal allt
largo croat cutting burrow t
-  burrowed rfiythmic lay*ring  
FB4: pallatal gray clay
FBS: d ar* brown m lcropallatal clay
FB7j jjailaUU^altt___________________
FB6: tiny rtvyttimltat
contlnuad
ME
TE
RS
300
4
DEPTH
o i n>iL a u
-1— I 1 I 1 I L
N « u  CORE NO: 7 6 con tinued
U  M  >w O  PROFILE. B
“ ■ *  °  7 .5  MINUTE QUAD: ERWINVILLE, LA
I 1 . I ELEV. ABOVE M.S.L: 33 FT
TEXT FIGURES: 22, 49. 54
FB3: rhythmically layered
exotic fabric (to e  below)
FB* consists moetty of hard clayey tin.
It hae traces of thin laminations of clay.
C lay laminations are about 1 MM thick and are slightly 
convoluted. Also present are F e -o x id es  wtth a 
d o t-lik e  occurrence :
D o t-t ik e  F e -o x id e  concretions were probably precipitated 
on tiny root hairs serving as nuclei.
Over com paction of cores causes this tlthology to compact 
Into a chlckenwtre like texture:
dot -  like Fe -  oxides
Fe -  oxides outline chlckenwlre -  like 
texture
7
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  CORE NO: 76
3  => 5  U. o  PROFILE: B 
U  B  w > u . a o  7 .5  M IN QUAD: ERWINVILLE, LA 
J— I— I— I— I- I .L - TEXT RQURES: 22, 40, 54
«•
</» »
FBO:
structureless 
clayty silt
p *ll«tal
200
200
CM
250
m lcropelletal
largo cross -  culling burrow flllod wtth 
gray clay and pollotod backfill
pollotal clayey slit
-  burrowod silty rhythmltas 
C O N TIN U ED  ABOVE
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CO RE NO : 77
PRORLE: A
7.6 MINUTE QUAD: NEW ROADS. LA 
ELEV. ABOVE M.S.L: 36 FT
TEXT RQURES: 22. 23. 22
•HiC' v yVu ^  V w u wvw
ay.** “ww ^ ^ •*^ v Vljtf »vv y V
L/V u tofacH
clay drape
a lte rn atin g  lam ination* of pelletal mud and 
flna w all -  sorted sand
pelletal sin
rhythmically layered mud and laminated sin 
sand filled  burrows extend down from contact 
rhythmically layered mud and laminated sin 
ripple d rift Type A/B transition, set* 2 - 3  cm 
th ick, tangential contacts 
climb upsbeam relative to main stream flow, 
p a ra lle l laminations change up Into ripple drift
very fine laminated sand
red clay drape
2 - 3  cm thick set* of ripple drift (Type A/B trans) 
alternate with 1 cm thick sets of parallel lam ina­
tions (sinusoidal ripples?).
A ll gradational contacts, 
sharp scoured contact
a lternating  sin and very fine sand laminations 
alternating layer* of very low angle cross -  
lam inations and parallel laminations 
backflow  ripple bedding 
ripple drtfl sets 1 to 6 cm thick, mostly Type B 
and Type A/B transition 
some scour and fill surfaces 
flow  Is downstream parallel to the mainstream, 
single continuous set of ripple drift; 
parallel lanunaflon* change gradaMonally 
upseeMon In ti sinusoidal, then Type B.
Set climbs d m e trte m  approximately parallel 
to downstream on the main channel of the 
Mississippi Fiver. CONTINUED
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DEPTH
^  ^  I
< 2 5 5 "  PROFILE; >
V  5  *5 St u. a  ™  MINUTE
T  T  I I n  I ELEV. ABOV
CORE NO: 77  C O N T IN U E D
A
QUAD; NEW ROADS, LA 
E M .S.L: 36 FT
TEXT FIGURES: 22, 23, 27
CBS CONTINUED
truncated water itc ip a  tfe v d u m  
(d is ru p ted  laminations)
sorted laminated sand 
dark (organic -  rich?) laminations 
alternated wtth light (q u a rtz -ric h ) 
laminations.
6
7 —
8 u
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CO RE NO: 78
>* a  -  S  «/» <* PROFILE 0<  5  2  w  W 7.S MINUTE QUAD: NEW ROADS. LA
y  1  m >  u . I  ELEV. ABOVE M .S.L: 36 FT.
J ---------1-L—J—J ----- L TEXT FIGURES: 22. 23
CB5
0 0 S— T
W w ^ Vl,( 
'j ^  l, Kf v \y 1 
■* V  V/ Wv *1
vary low angle ripple lam ination* 
tiny planar cross -» a t* , 0.6 cm thick 
rlppla drift at base
.
vary wall sorted vary flna sand 
stnicturalass
suspact parallal laminations
w all -  sortad laminated coarsa slit, 
thlcknass of laminations Incraasas 
up section; IndM dual laminations 
are normally graded.
m m -s iz e d  mudballs are Included In 
stlL
flasar bedding: clay drapas over small 
rlppla forms In coarse s ilt
-  wavy rlppla drtfl (odd view In core)
-  parallal laminations grade up into 
rlppla d rift
CO NTINUED
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CORE NO: 78 CONTINUED
w  PROFILE: B
DEPTH ^  °  *“  **  22 7.S MINUTE QUAD: NEW ROADS, LA
■J 3  ± u .  W ELEV. ABOVE M .S.L: 3« FT 
Y T  T * l  a i TEXT FIGURES: 22. 23
CBS:
drapad  lam lnallont 
rlppla drift
water • •c a p *  atructuraa 
( •  w ining dlarupted lamlnatlona)
6
7 —
8
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CO RE NO : 79
PROFILE: B
7.6 MINUTE QUAD: NEW ROAD, LA 
ELEV. ABOVE M .S.L: 32 FT
TEXT FIGURES: 22. 23. 26. 27 
rooted brownish -  gray to gray clay
thinly coated root hairs 
Fa -  oxides prasont
brown clay with horizontal coated plant 
rantalns, lenticular bedding- 
very fine silty sand, massive, well -  sorted, 
laminated locally.
I rite (lam inated sand and mud: roots or 
burrows extend downward from  base of 
coarse layers, some are coated.
g rad ed  laminations 0.4 -  O .i cm thick 
normal grading. Roots or burrows extend 
down from  tops of graded laminations.
ripple drtfl climbs downstream  parallel to 
the mainstream flow  
backflow ripple bedding 
d isto rted  laminations common 
scour/flll common
}
com plexly 
inter! ayered
-  ripple drift
-  cross -  laminations
-  scour/flll
-  dehrttai organic*
-  zone o f rtpup clasts (m udballs)
-  graded laminations with leaf layers
at tops of laminations.
-  very fine sINy sand and sandy slit
micaceous and mottled, 
has flow ed m core tube, 
water escape structures as disrupted 
swirling lam ination*.
CONTINUED
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DEPTH
CORE NO: 79  CONTINUED
m  PROFILE: B
<  §  j  * *  S  “  7 6 MINUTE QUAD: NEW ROADS, LA
o  rn M  £  u. a  ELEV ABOVE M .S.L: 32 FT
T  T I - I I I TEXT HGURES: 22, 23, 26. 27
CB6 CONTINUED
- convoluted lam ination*
- d a trlta l organic* associated wtth rlppla* 
fracas of rlppla drift and cross -  strata
-  scour/flll surfaces
abundant large micas and leaf debris 
highly disturbed, however traces of 
laminations are present that were probably 
originally horizontal. Also leaf fragments 
and detrttal organic* which also would have 
been originally horizontal or deposited as 
drapes. These organic* are mixed In 
random ly wtth swirling laminations.
6
8
CO RE NO : 80
”  „  PRORLE: A
^  «t •» 7.6 MINUTE QUAD: NEW ROADS, LA
m £  m  ELEV. ABOVE M .S.L: 32 FT
-I— L_J 1 TEXT FIGURES: 22. 23, 26
CB3:
ZD
-  Gray clay with F e -o x id e  coatings on root*;
-  Rows of upwardly terminating root hairs wtth 
Fa -  oxide coatings (visible In radiographs)
th ick ly  llnod burrows and snail shells 
numerous branching rootlets or branches
-  roots with F e -o x id e  coatings
-  possible clay rlpup clasts
clay, red, quite pure, contains only a few  
very short root hairs wtth thin linings.
-  Fe -  oxide nodules along horizons 
(th ickly  coated plant remains)
CB2:
Clay, gray wtth detrltal, disseminated plant 
debris.
laminations present but disrupted
-  Clay, gray, minutely laminated,
yellow and gray laminations locally
CONTINUED
309
C O R E N O : 80  continued
3  <* PROF1LE: A«  «« 7.6 MINUTE QUAD: NEW ROADS, LA 
>  u. a  e l e v . a b o v e  m .s .l : 32 ft
_3 ___1 TEXT FIGURES: 22. 23, 25
CB2:
-  minutely laminated gray clay
-  la a f fragm ent*, Inclined due to coring
- d e trlta l organic lam ination* In laminated
clay/* lit
-  c lay/leaf laminates
-  lam ination* 
normally graded Jayer*: b a ta l tand l  mm Jhlck
CB1:
-  convoluted lam ination*
-  trace* of ripple drift
-  scour and fill surface*
-  crenulated  lam ination*
-  d e trlta l organic* throughout sand
-  parallel laminated clay
laminations
-  roots or burrow* extend down from  
upper contact of clay 
lenticular bedding
CO RE NO : 81
*" I *  PRORUE: A
*° S  7.6 M INUTE QUAD: NEW ROADS, LA
o >  u.
L Z L Z L
J
T
CV3:
sandy slump
ELEV. ABOVE M.S.L: 31 FT
TEXT HQURES: 22, 23
gray clay with oranga mottling
-  wood or roots
-  promlnant coated root hairs up to 10 cm long 
branches.
-  banded red and gray clay 
CB2:
-  Clay, twisted In core tube, very fine and pure, 
lacks roots, probably was banded or laminated 
before It was disrupted.
-  clay with detrltal organlcs Including small 
w ood chips and abundant leaf fragments shaped
like flakes. Leaf debris Is sub -  parallel.
-  tiny root burrows or nematode burrows
-  gray clay with loaf fragments
- minutely laminated gray and yellow clay
ME
TE
RS
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K i - s S S
DEPTH NEW ROADS, 
ELEV. ABOVE M.S.L: 36.6 FT 
TEXT FIGURES: 22, 23, 27
CORE NO: 82
PROFILE: A  
JJ m  7.5 MINUTE QUAD: LA
3
CB4:
•and, vary fine, micaceous with disrupted 
laminations
tiny cranulated laminations
sand, vary flna silly, wtth gradad laminations: 
san d /c lay  daposlttonal couplats: each couplat 
Is O .t cm thick and Is norm ally graded.
?
not to scaia f  gradad
J D\  -  s ilty , ftna micaceous sand
- root burrows coated wtth Fa -  oxide
-  sidy vary flna mlcacaous sand wtth normally 
^  gradad laminations (sand fines up Into muddy
layers: sand seam fines u 
seam Is only 1 or 2 grains thick 
gradad: sand seam grades uf 
gradad laminations < vary flna sand fines up 
Into silt and than clay over vertical thickness 
—1 ip . of 1 cm. Cranulated laminations at base.
| V dark gray clay drape l _
-  sand, dark gray, m lcacaous, laminated 
disrupted locally.
flam e structures 
tad
vary muddy sand and silt, organic 
sand, vary muddy, vary flna
rich
sand, micaous, silty to muddy, GRADED 
w ater escape has disrupted laminations 
throughout. Bandod wtth thin couplets 
of deposition :
^  |  0 - 2  cm thick
detrltal organlcs at base of couplat 
which fines upward from  sand into mud 
couplet Is norm ally gradad. CONTINUED
CORE NO: 82  co n tin u ed
PROFILE: A
7.6 MINUTE QUAD: NEW ROADS. LA 
ELEV. ABOVE M .S.L: 36.6 FT 
TEXT FIGURES: 22, 23. 27 
CB4 CONTINUED
muddy to silly, ’dirty*, micaceous sand 
dark gray wtth water ascapa disrupting 
skate (causas swirling laminations)
ME
TE
RS
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DEPTH < ° 5 " S S
CO RE NO : 83
PROFILE: A
7.6 MINUTE QUAD: NEW ROADS. LA 
ELEV. ABOVE M .S.L: 33.6 FT
TEXT FIGURES: 22. 23. 27
mottled mud and very fine silty sand, mlcacaous 
multiple fining upward cycles that h aw  a basal 
laminated sand that fines upward Into clayey silt 
cycles about 4 cm thick I  ^ 4H,
lenticular bedding 
leaf fronds
m udballs
mudballs In very fine silty sand
flam e structures
CB3
pink clay pods fm udballs?) CB4 
Fe -  oxide linings on root hairs In silty to 
muddy very fine sand 
root burrow full of pink clay 
SAND, very fine, micaceous with graded 
layers 0.5 to 6.0 cm thick: j 
basal white sand seam is * —
172 to 1/ 10th as thick as 
whole graded layer. Sand seam fines up 
Into silty very fine sand or sin. 
roots w ith thick F e -o x id e  coatings
silt with wavy laminations 
m udballs
complex wtth current structures: ripple drift, 
ripple lamtnaMone, back flow  ripples, 
cranulated laminations.
dark gary muddy sand wllh thick, mud -  rich 
laminations that alternate wtth cleaner 
layers. LamtnaMons are graded normally.
-  mostly structureless due to coring or 
slumping.
-  clay drape
-  rip p les , scour and fill, parallel laminations 
C O N TIN U ED
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CO RE N O : 83  continued
_ Z 5  v> PROFILE: A 
3  5  5 u .  «> «« 7.S MINUTE QUAD: NEW ROADS. LA
7 V 7 T i i 1
a  ELEV. ABOVE M .S.L: 33.6 FT
- i TEXT FIGURES: 22, 23. 27
5 - 
</»
CB4: vary  fin * silty t u d ,  wtth disseminated 
organic*, and wood chip* at base.
flowaga dua to water escaping
large branches 
parallel laminated clay
6 *
8 —
ME
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DEPTH
CO RE NO : 84
PROFILE. A
7.6 MINUTE QUAD: NEW ROADS. 
ELEV. ABOVE M.S.L: 34.5
TEXT FIGURES: 22, 23
pelletal silt predom inate*
LA
a lternate* between massive pelletal 
silt layers and burrowed (pelletal) 
clay/stlt laminates (m lcropelletlzed  
along clay laminations).
dirty and brownish, mud -  rich 
locally
disrupted laminae : water escape
E 3  matrix In mudball bed: very fine sand 
mudballs and large burrows wtth 
pelletal Internal fill.
Intertayered mud, fine sand, 
mud laminae burrowed.
Interlayered burrowed mud and 
laminated s ilt
leaves and detrltal organic*
FB7: w e ll-s o rte d  fine sand
-  structureless due to flow
-  water escape disruption due to 
coring.
lam inated fine sand and 
burrowed clayey s ilt 
m icro -  faulted, swirling 
laminations. CONTINUED
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1
LA
CORE NO: 84  C O N T IN U E D
PROFILE: A
7.6 MINUTE QUAD: NEW ROADS, 
ELEV. ABOVE M .S.L: 34.6 FT
TEXT FIGURES: 22, 23
FB7 CONTINUED
sand.mud, clay laminations, 
detrltal organic* 
wavoy laminations
brown clay blocks 
mudballs or slump?
FB5:
pallotal clay 
pallatal clayey silt
6
7 —
8
317
DEPTH
i \J
EXPANDED LOG
CORE NO: 84
100-
150
CM
PRORLE: A 
7.5 M IN QUAD: 
TEXT RGURES:
NEW ROADS, LA 
22. 23
f  L- O  o O  
A; t v
200
P tllit il *IH pr«domln«t»>
flam * structuras at tha lops 
of many beds
-  d iscontinuous laminations, burrows 
flama structures at tops of muddy bads
CONTINUED
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EXPANDED LOG
CORE NO: 84  C O N T IN U E D
PROFILE: A
7 5 M IN QUAD: NEW ROADS. LA 
TEXT FIGURES: 22. 23
cross -  laminations
convo lu ted , discontinuous laminations
d isrup ted  chaotic laminations 
pelletal silt
(extensively burrowed clay/stlt 
laminations)
mudballs In very fine sand matrtx 
large burrows wtth pelleted Internal 
fill
In ter -  lam inated mud and fine sand, 
mud layers burrowed
burrow ed sllt/mud laminates
FB7
ME
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DEPTH
CO RE NO: 85  
>- a  i .  £  «  «• PROF1LE A<  3  j  «» «• 7.6 MINUTE QUAD: NEW ROADS. LA
y  a  M >  u_ a  ELEV. ABOVE M .S.L: 33.6 FT
1 - 1 —  L_J__I TEXT FIGURES: 22
t
pallatal sin. locally brown, not tan
MUU
dark brown pollatal clayay silt
brown paHatal clay 
hard pallatal clayay slit 
traca of primary laminations
alternating layers of pallatal mud 
and laminated sin
dirty, mlcacaous. structureless 
rina to vary flna sand wtth disrupted 
laminations due to water escape.
-  Intarlaminated clay. silt, vary fine sand.
crinkled (cranulated) laminations
-  m ottled muddy brown sand
- sw irling  laminations due to water escape
-  Intarlaminated clay, slit, very flna sand 
coarser layen  lnteniaJty^laminated_____
FB7:
wavy laminations
cranulated laminations (not burrows)
320
DEPTH
EXPANDED LOG
CORE NO: 85
PROFILE: A
7.5 MIN QUAD: NEW ROADS, LA 
TEXT FIGURES: 22
FB9: p rev ious p a g a
-  various pallatal llthologlas
In tarfayarad  b u rrow ad  m ud and  
lam inated  silt o r  sand .
CONTINUED
2 N
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CM
EXPANDED LOG
CORE NO: 85  continued
PROFILE: A
7.5 MIN QUAD: NEW ROADS. LA 
TEXT FIGURES: 22
FB0: continued
w a ta r  a s c a p a , tw irling  lam inations
vary  flna san d
in tartam lnatad  c lay , silt, vary  flna sa n d  
crlnM ad  lam inations
d is r u p te d  lam inations
b u rro w a d  lam inates
In te rlayarad  lam ina ted  slit an d  bu rro w ad  
( p a lla ta l ) m ud o r c lay
FB7
c r a n u la te d  lam inations
ME
TE
RS
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DEPTH ^  S  ~  2  PROFILE '
5  u . *• ** 7 .5 MINUTE
C O R E NO: 86
A
QUAD: NEW ROADS, LA 
ELEV. ABOVE M.S.L: 32 FT
TEXT FIGURES: 22, 37
F B i ( t x p a n d t d  on  noxt p a g s )
-  pollotal silt wHh m inor silly rtiythmltos
FB4: ro o to d  c lay
FBB: po llo la l sill wtth largo  c ro s s  
end ing  bu rro w s with pollotal 
In ternal fill 
rlpp lo  lam inations, rtpplo  drift
FB 7: po llo la l silt
FB5: b lu i s h - g r a y  clayoy silt an d  
m ud.
CONTINUED
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DEPTH
CO RE NO : 8 6  continued
PROFILE: A
MINUTE QUAD: NEW ROADS, LA
<  ®  j ] "  s  «  PR
m  «  „  «  7.5 M i n u i c  u u n u .  n e w  nvi
T T T  I H I ELEV. ABOVE M .S.L: 32 FT
FB 5:
TEXT FIGURES: 22. 37
blu ish  g ray  m ud, c layay  silt, «IRy clay  
Includes p a lla ta l fab ric  with g ran u la r 
Fa -  o x td as.
324
EXPANDED LOG
CORE NO: 86
PROFILE: A
7 5 MIN QUAD: NEW ROADS, LA 
TEXT FIGURES: 22, 37
DEPTH
m uddy  o r d irty  pollotal silt an d  
vary  flno san d
b a n d o d  c loanor pollo tal slitO U OSO
o
d ark  b row n pollotal m ud
10(T
150
CM
CONTINUED
200
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EXPANDED LOG
n »  CORE NO: 8 6
w  o  PRO  RLE: A
3  O  7 5 MIN QUAD: NEW ROADS. LA 
 TEXT FIGURES.
FRO CONTINUED
DEPTH
200
w v  u-v >
. .  . V u w, v  w
250 V w w w  i;ww'
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O
FB4: ROOTED CLAY
300
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DEPTH
C O R E NO: 87
PROFILE; A
5  O  ►= v> v  •» 7 6 MINUTE QUAD: NEW ROADS, LA
-J =  = iu »  *  ELEV. ABOVE M .S .L  31 FT
Y  T  t * * !  “ l  *1 TEXT FIGURES: 22
F B t:
-  p e lle ta l t ilt
U W.W U 1/ w
| ! £ W
w all -  d m l o p a d  rhythm ic stratification  
b u rrow ed
clayey  tilt layer* a lte rn a te  with very  fine 
te n d  o r  tllL
-  p e lle ta l tilt b e d
-  g ra d e d  rhy thm ltet 
FB4: ro o te d  c lay
FB 9: rhy thm ically  lay ered  aed lm en t
IF B 6 : b lu lth  -  g ray  m ud
c o n tin u a tio n  o f c o re  97 
a t  ta m e  aca le
b a te  of c o re
327
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EXPANDED LOG
CORE N O : 87
PROFILE: A
7.5 MIN QUAD: NEW ROADS. LA 
TEXT FIGURES: 22
FBO:
pollotal slit
V 1/ V
m a r
burrow od silty rtaythmltos
100“
150
CM
a _g
200
A
r & C r
rlpp lo  fo n n s  so p a ra to d  by  c lay  d rap o s . 
fla so r b e d d in g  
a  g ra d e d  rhythmHo layers
pollotal sin , m ud, d a rk  b row n wtth 
c o a te d  ro o t ha irs
pollotal silt
In terlays re d  clay  
c o a r s e  sllL 
c o a r s e r  layers
CONTINUED
very  fine sa n d / 
lam ina ted  Internally
328
(A
DEPTH 5  «  - -  «. 3  —J v«
f  T  1 * * i  “ i
EXPANDED LOG
CORE NO: 87  continued
PROFILE: A
7.S MIN QUAD: NEW ROADS, LA 
TEXT FIGURES: 22
FB»:
Ij V  V  »  /
a
-  pa lla ta l silt
-  sx tanstvaly  bu rro w ad  silty rhythm Itas,
rlpp la  lam inations d ip  to w a rd s  flo o d  basin .
 « .
FB4: ro o ta d  c lay
o
26fr
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CORE NO: 88
FB »:
NEW ROADS, LA 
**0 FT
.  -  i  L . a  . —
l> .,  i n r c
p re d o m in a n tly  pa lla ta l silt wtth m inor sandy  
an d  silty rhythm ttas. T rac a s  o f p a ra lla l 
la m in a tio n s  a n d  rlp p la  lam inations.
B arr ow ing Is parvastva .
g ra d a d  rhythm ttas, u n b u rro w ad  wtth 
sh a rp  c o n ta c ts  ba tw aan  g ra d a d  layers. 
Beautiful p re se rv a tio n  o f p rim ary  
stra tifica tion
FB 4: clay, g ray ish  b row n, pa lla ta l, ro o ted .
F B I: p a l la ta l  silty a n d  san d y  rhythm ltes 
lam ina ted  sa n d  layers
FB4: g ray  ro o te d  clay
FB7:
-  hard , m ass iv e  c layay  silt 
FB4: ro o te d  c lay  with palla tal silt layer
330
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EXPANDED LOG
CORE NO : 88
PROFILE: A
7 .5  MIN QUAD: NEW ROADS. LA 
TEXT FIGURES: 22
\jv 1/ v V
W  J  (/ 4,
200
U
\j 0
J
u u  ..
IUU wJLU.
FB 0:
a lte rn a tin g  z o n es  o f b u rro w ed  lam inated , 
lam ina ted  silt an d  m asstv a  p a lla ta l c layay  
s il t
r o o t  ha irs  tlnad  wtth Fa -  o jd d s.
p a lla ta l s in
m lc ro p a lla ta l lam inates*
* In tarlam inated  c lay  an d  silt w here  c lay  
layar Is b o rro w ed  Into p a lla ta l fab ric  and  
sin  lay ar Is lam in a ted  Internally. Each layar 
Is on ly  sev e ra l MM thick.
pa lla ta l sin
m lc ro p a lla ta l lam inates
m lc ro p a lla ta l lam inates
U n b u rr  o w ed  g ra d a d  rhythm ttas
-  ro o ts  o r  b u rro w s?  te rm in a ted  upw ards 
a t tha b a s a  o f ovortylng g ra d a d  layar.
CONTINUED
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EXPANDED LOG
CORE N O : 8 8
PROFILE: A
7.5  MIN QUAD: NEW ROADS, LA 
TEXT FIGURES: 22
FB9: g ra d e d  rtiythmHes
FB4: ro o te d  c lay
In te rlam ln a ted  slit an d  b row n  clay, 
b u rro w ed  a lo n g  c lay  lam inations
^ ty _ rb )j|Bim ltes .m l c  r o p  eMetal 
FB4: ro o te d  clay
ME
TE
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DEPTH
Trm
CORE NO: 99
PROFILE: D
7 .5  MINUTE QUAD: ERWINVILUE. 
ELEV. ABOVE M .S.U  34.6  FT 
TEXT FIGURES: 30
LA
vary sandy, loos*  ssd im en t, lo s t out 
of unstab le  co rn  tuba. Ind ica tes that san d  
w as vary wall so rted  an d  lackad  little clay 
o r m ud.
tin y  rlp p la  lam inations 
vary  flna silly san d  
san d y  silt
fa in t lam inations
m ottles, vary flna wall -  so rted  san d  with 
light g ray  m uddy san d  m ottles
e x te n s iv e  m ow ing duo to la rg e  c ro s s  -  cutting 
burrow s wttti pallatal Internal fill.
g ray  palla tal clay
-  fa in t  lam laadons
-  d a trlta l o rg an lcs , ro o t linings
-  c r o s s  -  straltflcallon, para lle l lam inations 
 ~ _?dour_and OH _________ ________
FB4: dark  g ray  c lay
FBS: da rk  brow n poHetal m ud
FB7: hard clayey pallatal silt
333
EXPANDED LOG
DEPTH «■» ** 12 (A V*
o  a w
_L_1- J . I
CORE NO: 99
PROFILE: D 
7 .6  MIN QUAD: 
TEXT FIGURES:
ERWINVILLE, LA 
30
FBO:
50
O
150
CM
200
110 cm lo o se , fin* *M d lost out o f 
co r*  tub* . No details avaHabl*.
-  tin e*  t o  incoherent, little clay  o r 
m ud w as p resen t, p ro b ab ly  flno, 
well -  so rted .
tin y  ripp le  lam inations 
very  fin* silly te n d
very fin* silty san d  
candy  silt
fa in t  lam inations
c lean  san d , very  fin* wtth light gray  
m uddy san d  m ottles. CONTINUED
334
DEPTH MU> W V*</>_ 3  i  u. w  ”  S  u a m > u. s o
EXPANDED LOG
5  CORE N O : 98
PROFILE: D
7 .5  MIN QUAD: ERWINVIULE, LA
TEXT FIGURES: 30200
FBO:
• x t t n t l v a  m ottling , d is ru p ted  co n tac ts , 
d is ru p ted  flno lam inations, 
la rg o  c ro s s  -  cutting burrow s 
Internal nil.
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-  g ra y  clay, p silu ta l
pollute! c lay sy  sin g ran u la r F a - o x ld s s250
O n n o  silly san d , slightly clayoy
tin y  faint lam inations 
d o tr lta l o rg a n lc s , ro o t linings 
c r o s s  -  stra tification
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j  C O R E NO : 100
&  v* *• S  PKOFHLE: D
^  M  W  O  7 .5  MINUTE QUAD: ERWINVILLE, LA
w > u . a o  ELEV. ABOVE M.S.L: 37 FT
■I I 1 I I TEXT FIQURES: 30
FBO:
112 cm  very  fin* silty »*nd lacking  m ud 
s tru c tu re less
-  trac*  o f c lay , tra c*  o f lam ination*
-  d a rk  lln*s b*tw **n w hite sa n d  layer* 
• llg h tty  Inclined p a ra lle l lam inations
p a ra l le l  lam ination*
detrtta l o rgan ic*  
very  fine  sHty *and 
clay  rlp u p  clast*  
le n a c u la r  b ed d in g
c r e n u la te d  p a ra lle l lam inations
d is r u p te d  lam lnadons 
very  fin* silly san d  
tin y  rip p le  lam ination* 
very fine silly so ft s a n d CONTINUED
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DEPTH PROFILE: D
j  CORE NO: 100 con tinued  
5  o - S - s S
^  => ±  u. ** O  7.5 MINUTE QUAD: ERWINVILLE, LA
o  a  W > u .  J y  ELEV. ABOVE M.S.L: 37 FT
-*— ■— 1— I— I— L _ TEXT FIGURES: 30 
FB4: ro o ted  cloy
FB8: dork brow n m ud and  cloy
FB7:
b ard , vary flno clayoy ta n d  and  clayoy ollt wNh 
g ranu lar F o - o x ld o  concretion* and  pollotal 
fabric .
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m<9 CORE N O : 100
CO  o
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PROFILE: D
7 5 MIN QUAD: ERWINVILLE, LA
TEXT FIGURES: 30
112 cm  of vary  fine silty ra n d  
lack* •tru c tu re le s*
SO
2
O
100---
trac*  o f c lay  -  rich  lam ination*
• l ig h t ly  In c lin ed  p a ra lle l lam inations 
(d u e  to  co rin g )ISO
CM
p a ra l le l  lam lnailon*
200
j EXPANDED LOG
o  CORE NO: 100 C on tinued
*  PROFILE: D
7 .5  MIN QUAD: ERWINVILLE, LA 
TEXT FIGURES: 30
350
FB»: c o n tin u e d
detrtta l o rgan ic*  
vary  flna  silty san d  
c lay  r ip u p t
le n tic u la r  b ad d in g
c re n u la te d  p a ra lle l lam ination*
partia lly  b a rro w a d  p a ra lle l lam ination* 
vary  flna san d
tin y  rlp p la  lam inations 
vary  flna *Uty s o n  san d
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PROFILE: F
7 .6  MINUTE QUAD: ERWINVILLE, LA 
ELEV. ABOVE M.S.L: 30 .6  FT
TEXT FIGURES: 30, 30. 40
slightly d a y a y  s i l t  m lcro p a lla ta l
1=
d is ru p ted  lam inations
m lc ro p s lls ta l silt a n d  san d , a n d  b u rro w sd  
rhythm ttas
lam ina ted  vary  flna  sa n d  b a d  flnas up  Into 
pa lla ta l c layoy silt 
d is ru p ted  lam ina ted  vary  flna  san d
_  ^ “ d b a l l s  ab o v o  sh a rp  c ro s lo n a lc o n ta c t  _  
FB4: ro o te d  clay
FBS: m lcropalla ta l d a rk  b row n  m ud
FB7: m a t te d  c o n tac t
ax p an d a d  sketch
-  c layay  silt
with la rg a  m ottles
-  slum p
la rg a  motHas
FB0: a lternating  lay ars  o f m ud an d  p a ra  silt, 
layars  Internally bu rro w ed  a n d  b u rrow ed  
a lo n g  co n tac ts . Layars 0 .6  to  10 cm  thick. 
-  m lcropalla ta l
w av y  la m in a tio n s , c ro s s - la m in a t io n s  
R am a stru c tu res
3 s e t s  o f  lam in a ted  s a n d  b a d s  tha t flna up  Into 
Into m ud. Q rad ad  cy c les .
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S o _ S - » 2  CORE NO: 101
2  => -i u. ‘'’ o  PROFILE: F
0  a S > u .  J O  7 .5  MIN QUAD: ERWINVILLE, LA
1 l-J I I ■ I I TEXT FIGURES: 30. 30, 40
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160
CM
FB0: silt, sHghtty ctayvy, m k ro p a l l tU l
( t la ru p la d  lam inations, m ud d ra p a s
m lc ro p a lla ta l rhythm ttas a n d  p a lla ta l slit
-  s a n d la r  zo n as  axhlblt d lsn ip ta d  lam ina
- silty vary  flna  san d
clayoy silt
p a ra lla l lam inated  vary  flna  san d  flnas 
up Into lam lnatad  silt
d is ru p te d  lam inations In v a ry  flna san d .
s h a r p  c o n tac t with m u dballs  ab o v a  It 
FB4: ro o te d  clay
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CORE NO: 102
PROFILE: G
7 .5  MINUTE QUAD: ERWINVILLE. LA 
ELEV. ABOVE M.S.L: 25.6 FT 
TEXT FIGURES: 30
FBO:
-  *IKy vary  flna la n d , s tru c tu ra la ts
burrow ed  c o n ta c t  Pallatal fab ric  starts  
bar*.
-  m lc ro p a lla ta l san d  and  silt
-  lirtarlanrinaSad jia lla ta l sJIt an d  clay^ o r  m ud 
FB4:
-  dark  brow n clay
-  ro o t  h a irs , L m a  hava F a - o x id e  coalings
illstal m ud
FB7: h a rd  d a y a y  san d  an d  sandy  clay, 
pallatal
-  m lc ro p a lla ta l sill an d  san d
FB6: ro o tad  palla tal clay  and  m ud 
sim ilar to  FB4
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j  C O R E  N O : 1 0 2  c o n t i n u e d
j .  »  w O  PROFILE: G
DEPTH < 5 7 6  m in u t e  q u a d : e r w in v iu -e . l a
o  a  w  >  u . S  O  ELEV. ABOVE M .S.I_ 25.5  FT
TEXT FIGURES: 3«4
r-BS c o n t ln w d :
Jum blad m ud/c lay , a rtifac t o f co rin g
b lu is h  d a y  wl 
sim ilar to  FB4
o ra n g e  m ow ing.
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j EXPANDED LOG
DEPTH ^  Q CORE NO: 102J  Q  K  w  “  (/»CO
0 ---1777)
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PROFILE: G
7 .5  MIN QUAD: ERWINVILLE, LA 
TEXT FIGURES: 30
FBO:
silty vary  fin s  san d
o /
h a rd  slightly c lay sy  silt
s h a r p  biHTOwsd co n tac ts  
lay er m a d e  o f s in g le  r ip p le  c ro s s  
rip p le  fo rm  p re se rv e d , d ra p e d , 
s h a r p  c o n tac t
s e t
silt, peB etai
rath e r  ch ao tic  a p p e a rin g  sIH and  s a n d  
with tra c e  o f c lay  m ixed In.
-  very  fine san d
-  c a rb o n a te  c o a te d  leaf f ro n d s  
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CORE NO: 102  continued
p r o f i l e : q
7 5 MIN QUAD: ERWINVILLE, LA 
J — I—I—  TEXT FIGURES: 30
F B I c o n tin u e d :
-  rhythm ically la y e red
m u ltip le  fining upw ard  se q u e n c e s
n u m e ro u s  ro o t seg m en ts  with lin ings of 
F e - o x id e s ,  e ith e r sem i -  vertical (In p lace ) 
o r  rew orked  a n d  horizontally  Inclined.
-  m lcropeH etal fa b ric  p e rv asiv e  
FB4: ro o te d  c lay
120
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V I T A
Kathleen Farrell was born in Rochester, New York on October II, 
1954. She spent the first 21 years of her life in that city and 
acquired a Bachelor's Degree in Geology from the University of 
Rochester in 1976. Following this, Farrell moved to the Virginia 
Coastal Plain (Gloucester County, Virginia) where she became a 
research assistant at the Virginia Institute of Marine Science. She 
received a Master's Degree in Marine Science from the College of 
William and Mary in Virginia (Virginia Institute of Marine Science) in 
1980. Between 1979 and 1981, Kathleen was a field geologist for the 
Virginia Division of Mineral Resources at the Williamsburg, Virginia, 
Field Station. She mapped the Triassic-age Richmond Basin with 
structural geologist Bruce Goodwin (College of William and Mary) and a 
Coastal Plain transect (Virginia Beach westward to the Piedmont 
Province) with C.R. Berquist (Virginia Division of Mineral Resources). 
In 1981, Farrell began a PhD program at Louisiana State University 
specializing in sedimentology.
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